i owe 
of eal hia 





(C) Committee on Pudlic Information — 








2 AVIATION February 1, 1918 





Organization 


N any field so highly specialized as 
airplane construction, Organization 
is of vital importance. 





Uniformly balanced as an organiza- 
tion should be in the production of vital 
elements, dovetailing the different man- 
ufacturing and administrative phases for 
a completed product of the highest pos- 
sible quality, the Wright-Martin Aircraft 
Corporation, under the executive man- 
agement of men of known ability, is 
expanding rapidly. 

This company is manufacturing the 
famous Hispano-Suiza airplane engine 
and, possessing the unique distinction of 
having originated the basic patents in 
aeroplane construction, contributes this 
remarkable engine as the result of its 
matured experiments, to the Cause of 
Democracy. 





New Brunswi /New Jersey. U-S-A. 


Circa Coxporation 
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HE present Hall-Scott Type A-7a 100 H. P. 

4 cylinder Training Plane Engine has reached 
its dominating position only after years of pains- 
taking development. 












The Hall-Scott A-1 40 H. P. Engine, placed on 
the market in 1912, was the forerunner. During 
the past six years Hall-Scott Engineers have pains- 
takingly developed and thoroughly tested each 
step of design, of manufacture and of assembly 
under factory running tests, and actual service 
under flying conditions. 
















In sturdy construction, simplicity of design and 
easy accessibility of working parts, the Hall-Scott 
“Big Four” stands today as the dominant Engine 
of its type. 







Catalog on request. 


Hall-Scott Motor Car Company 


Crocker Building, San Francisco, California. 


Eastern Representative, j F. P. WHITAKER 
165 Broadway, New York, N. Y. 








Wig 





Type A-7a— 
100 H. P. Air- 
plane Engine — 
the dominant 
motor of its type. 








Type A-1—40 H. P 
Hall - Scott \irplane 
Engine developed and 
marketed in 1912. 




















PROPERIY U.S. AIR FORCE 
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CONTRACTORS TO 


The United States Army and Navy 
The British Admiralty 


THE BURGESS COMPANY 


*>MARBLEHEAD, MASS. 


Sole Licensees for the United States for the Dunne Patents 
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-L:W: F-ENGINEERING:-COMPANY: 


COLLEGE POINT, N. Y. 
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Airplane Propeller Specialists 













CO 


Propellers for airplanes, 
hydroairplanes, dirigibles, 
etc., designed and built to 


the individual requirements 
of your power plant and 


type of machine. 





Inquiries solicited. 


A high percentage of the 
latest and most successful 
war machines on the various 


fronts are equipped with 
LANG PROPELLERS. 





Lang Propeller Company of America, Inc. 
New York Office 2 Room 419, 30 East 42d Street 
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HAVE 


Aluminum Alloy Pistons 


DIE OR SAND CAST 


been specified? hen make inquiry of the pioneer in the manufac- 
ture of aluminum alloy pistons, THE WALKER M. LEVETT GO, 





Levett’s Magnalite (aluminum alloy) pistons are now used as 
STANDARD by the most prominent aeroplane, automobile and marine 
engine manufacturers in the United States. 


Levett’s Magnalite pistons are in use on every continent, in England, 
France, Italy, Spain, Russia, India, Japan, Australia, Africa, South 
America.! 


Levett’s Magnalite pistons are in aeroplanes, automobiles and motorboats 
on all the allied battle fronts, in the American, British, French, Italian 
and Russian service, and used with great success in the famous Tanks 


of the English Army. 


Levett’s Magnalite pistons have proved successes where others have 
been failures. 


Our experience, longer and more diversified than that of any other man- 
ufacturer, and our enlarged facilities for prompt deliveries, qualify us 
to handle your production to your best satisfaction. 


We furnish aluminum alloy pistons, die cast, semi-die cast or. sand cast, 
to all Government specifications. 





Descriptive booklet on piston design mailed on request. 


Send us your inquiries 


WALKER M. LEVETT ‘CO. 


419 East 23rd Street New York City 
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NEW 
ENDURANCE RECORD 


GUILIN A 


Established by 


Union Airplane Motor 
at U. S. Aeronautical 
Testing Laboratory, 
Navy Yard, Washing- 
ton, D. C. 


Best previous record ex- 
ceeded by fifty per cent. 


MIAN 


UNION GAS ENGINE COMPANY 


ESTABLISHED 1885 


OAKLAND - - - CALIFORNIA 
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} The J. G White 


Engineering Corporation 








Designers Engineers 





Contractors 


Perform all designing, engineering and 
construction work in connection with aero- 
plane factories; aviation fields; also other 
industrial properties and public utilities. 





Engineering investigations and_ reports 
made with recommendations covering 
every detail of design and construction. 





Purchase for clients apparatus, materials 
and supplies of every description, and 
make necessary inspections and arrange- 
ments for prompt shipment. 


43 Exchange Place - New York 


LONDON CHICAGO 
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E manufacture the following parts for 
airplanes: 
All standard types of ‘Turnbuckles 
Tie Rods and Clevises 
Thimbles Bolts 
And Clevis Pins 


The Dayton Metal Products Company 


DAYTON, OHIO, U.S. A. 
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Fabrikoid for Fliers 


- For the interior of the fusilage; for 
seats, linings or trimmings; for the avi- 
ator s vest, glove gauntlets and puttees— 





RAR 


na | I I I, 
eee eth tbeebbes ' 





Why 
ull 


Mark X before subject that interests you i 
and Mail This Coupon to 
E. I. DU PONT DE NEMOURS & CO. 1 






FI ID AE tis oe ORT EE sores Se RTO 
1 iT] 
will 


for efficiency, security and service — use 


AAUALAAL A 


















; = ~ “1 ADVERTISING DIVISION & UT 
i = WILMINGTON, Aviat.“ DELAWARE. |{/, — 
(] Aviation Fabrikoid [_] Fairfield Rubber Cloth 1H (9 ou PONT D === 
‘ ~) Motor Fabrikoid O industrial Dynamites I} ABRIKOI = 
Craftsman Fabrikeid [_] Blasting Powder a 
k : j F brikoid cr) Blasting Supplies ; : etcus Party ore ; same 
= ap oz | Farm Explosives | This modern material looks and feels like the best of = 
SS leather and is far superior to leather splits. Because it is == 


1 
| 


[~] Beok Finish Fabrikoid | Hunting } 
|] Fabrikoid Sheeting | Trapshooting 
[1] Py-ra-lin Toilet Goods [—) Anesthesia Ether 
T] Challenge Collars >) Leather Solutions | 
[] Novelty Sheeting r Metal Lacquers 
[] Transparent Sheeting [] Mantel Dips 


water, dirt and grease proof it is even better than leather 
in that it does not take on additional weight through ab- 
sorption of moisture. Because it is wind proof it is also 
very warm. Can be easily washed when soiled and always 
looks good. Made in several grades and weights—plain 
grain, solid colors or Moorish effects. 
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CCC MAM ICC: 
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[~) Py-ra-lin Rods and Tubes 
|] Py-ra-lin Specialties 

) Sanitary Wall Finish 

[) Tewn and Country Paint 
~) Vitrolac Varnish 

[) Vitrolac Stain Finish 

[] Flowkote Enamel 

[] Antoxide Iron Paint 


mm Bronzing Liquids 
[—) Pyroxylin Solvents 
[—) Refined Fusel Oil 
[7 Commercial Acids 
[7 Alums 

[7 Wood Pulp 

[~) Figment Bases 
[~] Tar Distillates 





Check Aviation Fabrikoid in the coupon. Sign it. Send 
it in. Get samples and full information. 


Du Pont Fabrikoid Company 
World’s Largest Makers of Leather Substitutes 
Wilmington Delaware 


RAR AIAL) 
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| 
[7] Dyes and Bases | Works at Newburgh, N. Y., and Fairfield, Conn. 


Canadian Office and Factory, New Toronto, Ont. 


[~] Auto Enamel 


UMAR 


yn 
lan 


The Du Pont American Industries Are: 


E. I. Du Pont De Nemours & Conpeay. Wilmington, Del. . . . Explosives 
Du Pont Chemical Works, Equitable Bldg., N.Y.,Pyroxylin and Coal Tar Chemicals 
Du Pont Fabrikoid Company, ae Me bm 2. 2 Leather Substitutes 
The Arlington Works, 725 Broadway, N. Y., Ivory Pyralin and Cleanabje Collars 
Paints, Pigments, Acids and Chemicals 

° . « Dyes and Dye Bases 





BAA AAAL 


Harrison Works, Philadelphia, Pa. . . 
Du Pont Dye Works, Wilmington, Del. . 





Visit the Du Pont Products Store 
1105 Boardwalk, Atlantic City, N. J. 
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A part you do not see 


1 


and on which rests the respon- 
sibility of both radial and thrust 


oads 


Gurney Ball Bearings carry both 
the radial and thrust loads—on a 
single row of balls. This permits 
a lighter bearing without decreas- 
ing the factor of safety. 


Our experience in 
ball bearing engineer- 
ing is at your service. 


GURNEY BALL BEARING CO. 


‘onrad Patent Licensee 


Jamestown, N. Y, 








February 1, 1918 


AVIATION 


RADIATORS 


Livingston 
Aeronautical 
Radiators 


We manufacture radiators for 
all types of aeroplanes 


Our engineering department 
is at your service 


LIVINGSTON RADIATOR & 
MFG. CO. 


ESTABLISHED 1903 


75th Street and Amsterdam Ave, 
New York City 
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4ZEPPS' ENGINES 


| FROZE IN Al 


} 
This Is the Reason Why engi 
Were Forged to Drop lato 
France on Return. ' 


! 


' 
neal! Parts Dec. 8—Why the Zeppeline | 
bed] bith tgided England missed their 
of|| course of the retupn feumey and 
| drifted far isto French territory has} 
Her!) 
ob been the subject of widlespread spec- | 
ess/| ulation HM 
x! The real reason is that the raiders | 
ed were compelled. trom fear of aero | 
gai plane sttack..{o fy at the immense | 
— height of ftom 18.000 to 20,900 feet 
a Observation gt this height if travel 
tary) ling at any speed, wou'd be prac 
su tically s neces 
is in to 

yver in order to discover any 8 

ive for their bombs 

Some of them are Khown to hav 
remaingd with their engines cut 
for two hours 


i 
} 
| 


fand tn consequ t Zeppelins 
were-at the mercy of the wind whet 
} 200n carried them er FrencF terr 
tory 
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f motor heat indicators 


IS] 
Creators 


cluswe Licensee 


W 


rhe MOTO-METER COMPANY, ine. 


ITY, NE 


YORK 


of the Boyce Fundamental Patents 


(GUARD AGAINST A COLD MOTOR 
yo Oy. ay. ae @ Ome et ORD > 


A Lesson from the Enemy 


The BOYCE MOTO-METER is the only moto- 
meter that registers as low as freezing. 
Remember this exclusive feature —it is very important. 
Any aviator will tell you the danger of a frozen radia- 
ear titemerim@eecenutacceMogil aime omelel@esuticaar teres 
as freezing are only 50% efficient. 

You should insist upon an instrument reading from 
boiling to freezing. It’s important to know exact 
motor temperature when you are flying -in ze-o 
weather twenty thousand feet in the air—it sure is 
cold up there. 
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“CUsco” 
NuMBER 72 


THE STANDARD 
KiTE BALLOON Fapsric 


oF AMERICA 





A TWO-PLY BIASED FABRIC, 
COATED BETWEEN PLIES 
WITH A LIGHT, TOUGH 
LAYER OF PURE PARA RUB- 
BER. 


THIS FABRIC HAS BEEN DE- 
VELOPED FROM YEARS OF 
LABORATORY EXPERIENCE, 
AND POSSESSES EVERY FEA- 
TURE AND QUALIFICATION 
NECESSARY TO A WELL-BAL- 
ANCED PRODUCT, VIZ.: 


STRONG 
Gas-TIGHT 
NEuTRAL, INvisIBLE CoLoR 
Wirtnstanps Att WEaTHER 


ConpDITIONS 
AND Aces WELL 





MADE BY THE 
WORLD’S LARGEST RUBBER COMPANY 


UNITED STATES RUBBER COMPANY 
NEW YORK 











E have the 
W most complete 

equipment in 
America for the manu- 
facture of parts for 
J N 4 types of air- 
planes. 


For three years we have 
made parts for the larg- 
est airplane builders on 
the Western Continent. 


POLISHING 
NICKLING 


Send us your blue prints 


DUPFALO, Ne Ye: 
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CRANKSHAFT 
QUALITY 


Stands out as the one 
requirement today of 


the builder of 


AIRCRAFT and 
HIGH DUTY 
ENGINES 


Experience only can 
produce a product to 
equal these demands. 


Wyman-Gordon 
Company for many 
years, in their Re- 
search, as well as 
their Manufacturing 
Departments, have 
been _ developing 
along the lines that 
make them today 
able, without experi- 
ment, to supply 
crankshafts of 


UNQUESTIONED 
RELIABILITY 


Every stage in the 
production of a Wy- 
man-Gordon crank- 
shaft is subjected to 
rigid inspection and 
tests guaranteeing a 
high metallurgical 
quality. 


Careful attention to 
all orders; deliveries 
without delay. 


WYMAN-GORDON COMPANY 


WORCESTER, MASS. 
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ENUS 
PENCILS 


OW, when the work 
N of the engineer, the 

designer, the drafts- 
man and the Army and 
Navy Officer is of tremen- 
dous importance and vol- 
ume, due to the war’s de- 
mands, the use of the high- 
est quality pencil, the 
VENUS, is a necessity for 
accuracy, cleanness and 
speed in drawing. 


VENUS Pencils 


are perfect ! 


Buy them for the un- 
equalled service they give 


always. 3 

















17 black degrees 
6B softest to 9H hardest 
and hard and medium copying 
Look for the distinctive 
VENUS finish. 


bs out 


7 RASER D clegnijand 
MN Easily 


‘soil or streak.r SIZES, 
Will nc eae TO 4 T0 BOX. BOX PRICE $2.00 







This trial box with five 
VENUS Drawing Pencils 
and VENUS Eraser sent 
free! Please enclose 6c 


in stamps to cover postage 
and packing. Write for it. 





lr 
ae = 


American Lead Pencil Co. 


242 Fifth Avenue, New York 
and Clapton, London, England 
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Efficient Aerial Navigation 








GLIDE AT re 
THE BEST 


ANGLE @ ANGLE 





PREVENT INSTALLED 
STALLING ON ANY 
— MACHINE 





SPERRY INCIDENCE INDICATOR 


The Sperry Gyroscope Company 
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oN UR facilities at Miami, Florida, 
Wei and at Newport News, Virginia, 
permit us to take for aviation training 
immediately several more students on 
land and water machines. 


This offers an excellent opportunity 
for men to gain aviation training at 
old established schools where the best 
of instruction and a wide variety of 
types of aeroplanes, hydroaeroplanes 
and flying boats are available. 


Students will be accepted in order of en- 
rollment. 





Hundreds of Curtiss trained men are flying 
and teaching today in the United States 
Army and United States Navy and abroad. 


For full information wire or apply 
Curtiss Aviation School, 
Miami. Florida 


or 


Atlantic Coast Aeronautical Station, 
Newport News, Va. 
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The Design of Air Turbines 


By Alexander Klemin and Edward P. Warner 


While air turbines have occasionally been used to pump 
gasoline from the main tank to an auxiliary, when it could feed 
by gravity, they were chosen for such purposes purely by a 
method of trial and error, and air turbine design did not really 
become important enough to warrant an attempt to establish 
it on scientific principles until the greatly extended use of 
radio apparatus, search- 


are the same for all portions of the blade, we see that A 
diminishes as r diminishes. 

We may now treat each infinitesimal element of the blade 
as a wing section, and caleulate the forces accordingly. In 
order to secure forces of the magnitude which may prove to 
be desirable, each blade element is set at an angle B with the 
line of resultant motion 
of the element. (See 





lights, stabilizer servo- 
motors, ete., during the 
last few years, has 
made absolutely neces- 
sary the provision of 
satisfactory means, in- 
dependent of the en- 


gine, for generating 
considerable quantities 


of electrical power. 
There are three meth- 
ods of treating the de- 
sign of air turbines, 
only two of which will 
be considered here. 
First, it may be based 
on experiment, rein- 
forced by laws of geo- 
metrical similitude, 
which we shall discuss 
somewhat later. See- 
ond, it may be based on 
windmill theory. This 
is little used now for 
any purpose; the stand- 
ard works on the sub- 
ject are out of print 
and difficult to obtain, 
and we shall make no 
attempt at a treatment 








Fig. 2.) 

The results of a wind 
tunnel test on a wing 
section are primarily 
expressed by two 
graphs, giving, respec- 
tively, the force coeffi- 
cients parallel and per- 
pendicular to the wind 
direction. In applying 
such results to air tur- 
bine work, we desire to 
re-resolve these forces 
into components par- 
allel and perpendicular 
to the axis, the first be- 
ing the thrust on the 
bearings and the “ ef- 
feetive resistance,” 
which must be overcome 
by the propeller of the 
airplane; the second be- 
ing the force due to the 
given element available 
for driving a generator. 

Fig. 3 shows the axes 
in question, ZL and D 
being the forces on the 
element expressed in 
the conventional labora- 











of it in this place. The 
third method, and the 
one which, in the opin- 
ion of the authors, gives 
by far the most satisfactory results, involves an applica- 
tion of the Drzewiecki, or Lanchester, theory of propeller 
design. 


We shall now proceed to a discussion of the methods of 
designing air turbines in accordance with propeller theory, 
with incidental mention of the chief modifying factors, the 
effect of which is as yet undetermined, and shall then carry 
through the design of a representative fan. Methods of con- 
structing will also be taken up. 


If we draw a section through the blade at any point, it is 
apparent that the motion of that section is the resultant of 
two easily-defined components. One of these is parallel to the 
fan axis, and is equal to V, the speed of translation, while the 
other is perpendicular to that axis and is equal to 2xrn. We 


2Qurn 


may then write tan A =——., where A is the angle between 


the resultant motion and the axis of the fan. Sinee V and n 


Fic. 1 


tory manner, T and Q 


those obtained by re- 
resolution. 
It is immediately evident that: 
T=LsinA+DeosA (1) 
Y@ = Leos A—Dsin A (2) 
Torque = Qr =(Leos A—Dsin A)r (3) 
Let cot y = — 
D 
Then sin y = a 5 
Vi + Dp’ 
L 
cos Y SaaS 
VI? + D’ 


Simplifying (1), we have T= /L*+ D*(cosysin A+siny 
con A)= VET PX da (44-0 bX. 
COS Y 
Cos y differs from 1 by less than 1% per cent over the larger 
portion of the blade, and we may, therefore, write, without 
serious error: 7 = Lsin (A+ y). 
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(3), similarly, reduces to: Torque = \/L*+ D* X r(cos y 
cos A —sinysinA). Ignoring, as before, the small quantity 
(VI‘ + D’—L), we have: Torque= L Xr X eos (A+ y). 





V 
ee 
—s 
oA 
qa-A 











awrh 

Fig. 2 
The useful work done by the element is then: P = 2zrnQ = 
2zrnLcos (A +- y), and the power which must be furnished at 
the airplane propeller to overcome its resistance is: RX V X 
LXsin(A+y). The efficiency of the element is then: 
2rnzLeos(A +- y) tan A 


VLsin (A +- ’) 


tan (Ad + ¥) 
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the resultant velocity through the air, V," being equal to V+ 
(2nrn)*. Having L, the torque and thrust per running foot 
at each point can be determined from the expressions: LXer 
X ecos (A + y) and LX sin (A+ y). 

The next step is to plot a torque grading curve and thrust 

grading curve, the abscissae of these curves representing the 
radial distance from the propeller axis to the station, their 
ordinates the torque and thrust per running foot, respectively, 
(he areas under these curves then represent the torque and 
thrust for the entire blade, and furnish the data for computing 
the power developed and the resistance opposed by the turbine 
to the advance of the machine. 
_ Since the power required is ordinarily known in advanee 
1t 1s customary to write the blade width at each station as a 
function of k, an unknown. We can then, after the comple. 
tion of the graphical integration of the curves, solve for a 
value of k which will give exactly the necessary torque, thereby 
avoiding an application of eut-and-dry methods. 

An alternative method of proeedure is to draw curves of 
torque and mm the latter quantity being readily con- 
efficiency ‘ ” ‘ 

vertible into thrust. 

Having given this brief exposition of the method, we shall 
summarize the design of an actual air turbine. The assumed 
conditions are: a speed of translation of 65 m.p.h., a rotative 
speed of 3600 r.p.m., and a required power of 825 watts. We 
shall try at six-bladed fan 14 in. in diameter. A table may 











‘| hae l yi 
Station No. Rad. (ins 2mrn { Blade widtl 2a V,? =(2mrn)?+V2 (Angle of incidence) 
1 6 188.5 | 63°15’ 98 | 35.500 44.500 6° 
: , 137 1 RRORLy 24600 33600 6° 
3 3% | 110.0 49°10’ 98 12100 21100 6° 
4 2 62.8 33°30’ 92 3950 13000 | 6° 
In attacking the actual design of an air turbine, we first We shall use Eiffel’s propeller sections Nos. 61, 60, 59 and 


decide on a diameter and blade form to be employed. Consid- 
erable latitude in these points is permissible, and it is generally 
possible, after a little experience, to guess them closely enough 
at the first trial. Several stations, from four to eight in num- 
ber, are then placed at approximately equal intervals along the 
blade, and the section to be used at each is selected. These 








“I 
Station No. K | R 2 — E =cot 
| $4 D 
1 00112 10 12 
2 OO114 "266 10.4 
3 00120 172 9.2 
4 00090 O75 | 5 9 





31 for the four elements. These sections, due to the consider- 
able camber of the lower face, give a large lift coefficient, 
thereby making it easy to secure the required power with the 
relatively small diameter proposed. From the experimental 
data given for these sections, we find Ky and Kz at 6°, eon- 
tinuing our table as below: 





Q=R X 3 Xecos(A+y) | Tl=Rsin A+] 
064 k 315 k 
0 O48 k 240 k 
: O28 k 14. k& 
Q°37' 009 k O51 k 








sections should be of such a nature as to give at least a fairly 
high L/D, and should resemble each other in general outline, 
although becoming thicker as the hub is approached. 
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The lift per running foot and the efficiency at each station 
are then determined, the lift being KybV.’, where Ky is the lift 
coefficient from a laboratory test, b the width of blade, and V, 
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R, Q and T, in the above, are expressed as lbs. (or lbs. ft.) 
per running in. of blade, and k is the maximum blade width 
in ins. 

We now plot curves of Q and T in Fig. 4. The former only 
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is shown to avoid confusion. The area under the @ curve is 
found to be 43.2 squares, corresponding to a torque of .216 & 
lbs. ft., ax. the area under the 7 curve corresponds to a thrust 
of 1.05 k lbs. 

It is desired to generate, as previously specified, 825 watts, 
and this is equal to 609 ft. lbs. per sec. Then, 2xQn = 609, 
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and Q = 1.613 lbs. ft., m being 60 revs. per sec. Dividing the 
total torque required by the number of blades, we see that the 
torque due to each blade must be 0.269 Ibs. ft. Since the graph- 
eal integration just performed shows us that this torque is 

nal to 0.216 k lbs. ft., we may equate the two expressions, 
and k is then 1.25 ins. The width of each blade element may 
then be obtained by substituting this value for k in the column 
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almost impossible to say anything definite about the effects 
of interference due to objects close behind the fan. Since the 
effect of the blade elements is to create a partial vacuum above 
their upper surfaces (i.e., behind the turbine), while the effect 
of any body placed in a wind, and especially a body not of 
low-resistance form, is to “bank up the air” in front of it, 





























































of the design computations. ie 
Substituting for « in the expression for thrust, and multi- = eee 
plying by the number of blades, we find that the presence of Ze, 
the air turbine adds 7.9 lbs. to the total head resistance of the Qn 
air turbine. The work done in driving it through the air is , 
then equal to the resistance times the speed, or 750 ft. lbs. per we 
see., and the efficiency is 81 per cent. ¥ 
Since, however, the power driving the turbine ahead must : % 
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first be transmitted through the propeller, and since the effi- 
ciency of the propeller is likely to be about 75 per cent, the 
overall efficiency of the air turbine as a generating device is 
equal to the product of these two quantities, or, roughly, 60 
per cent. Although this appears rather low, the power con- 
sumed is so small in comparison with the total power of the 
engine that the”slight loss is more than compensated for by 

ving the generator function at all times, whether or not the 
engine is running, and by the avoidance of additional trains 
of gears driven by the crankshaft. 

A drawing of this turbine is shown in Fig. 5, and a photo- 
graph in Fig. 1. The sections and contours are faired in the 
same way as for an air propeller, although less care is needed 
than in propeller drawing, and it will not be necessary to treat 
the method of layout. 

Until the performance of further experimental work, it is 


creating a positive pressure, it is evident that these two ten- 
dencies will oppose each other, and that there will be some loss 
of power and efficiency as a result, but a quantitative de- 
termination of these losses by analytical methods would be 
a hopeless task. 

The nature of the flow about the blades of an air turbine 
has not been fully determined. Since work is done by the 
system, energy must be withdrawn from the air, and it is prob- 
able that there is a certain diminution of speed of the air ap- 
proaching the turbine before it actually impinges on the blades 
—a phenomenon analogous to the indraught of an air pro- 

eller. 

. If it be desired to find the work done and efficiency under 
other conditions, when the speed of rotation, or the speed of 
advance, or both, are varied, the procedure is that already. ear- 
ried out, save that the angle (A + B) has now been fixed, and 
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B must, therefore, be obtained by subtraction, instead of being 
arbitrarily chosen. If the speed of rotation be increased, A 
will increase, and B will consequently decrease. The lift co- 
efficient will become smaller, but the resultant velocity of each 
element will increase, and the counteraction of these two factors 
will result in giving a torque curve having a maximum at a 
comparatively low rate of rotation. The maximum useful work 
will oceur at a considerably higher speed, as this quantity for 
equal torques is directly proportional to the rotational velocity, 
and the maximum efficiency will correspond to a still higher 
value. (See Fig. 6.) 

An increase in the speed of advance, on the other hand, 
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always results in an increase of torque and useful work with- 
in reasonable practical limits, as the increased resultant veloc- 
ity and increased angle of incidence B here work together, 
instead of opposing each other. The efficiency curve, however, 
has a maximum at a moderate speed, beyond which point it 
begins to drop off with increasing speed of advance. (See 
Fig. 7.) 

An inspection of Fig. 6 shows that if the air turbine be so 
designed as to give nearly the maximum torque available for 
one of that size when operating under normal conditions, the 
torque curve in that vicinity will be very nearly horizontal, 
and a slight variation in torque will bring about a large change 
in speed. The regulation of the generator is therefore likely 
to be bad, and the apparatus may show itself prone to “ hunt.” 
This may be largely avoided, and without any serious loss of 
efficiency, if the elements be arranged to work at a smaller 
angle of incidence, so that normal conditions will correspond 
to a point on the negatively-sloping portion of the torque 
eurve. 

Turbines may be tested in a wind tunnel while actually driv- 
ing a generator, and the torque, thrust, work and efficiency at 
various wind and rotational speeds may be actually deter- 
mined. The work of this sort done thus far is seanty and 
unsatisfactory, but what there is of it seems to indicate a good 
accord between theoretical and actual results. 

At the beginning of this paper it was remarked that em- 
pirical results may be extended to other similar cases by the 
direct application of simple formulae, and we shall now dis- 
euss this method of procedure. It is evident that, for geomet- 
rically similar turbines operating at the same rotational speed, 
and at speeds of advance directly proportional to the diam- 
eters, the torque is proportional to the fifth power of the 
diameter, since the blade area varies as the square of a linear 
dimension, and the resultant velocity of the element along its 
path, to the square of which the air force is proportional, 
varies directly as the diameter. It follows that the useful work 
done is proportional to the fifth power of the diameter, and 
that the efficiency remains unaffected. 
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For the more common case in which speed of advance re. 
mains constant and the rotational speed is inversely propor. 
tional to the diameter, the torque rises with the square of the 
diameter. When neither speed changes strict similarity cannot 
be maintained; but it will be found that the torque varies very 
nearly as the fourth power of the diameter. If small changes 
in power be desired they can be secured by a modification of 
the blade width, to which the work done is very nearly pro- 
portional. 

[t ean readily be demonstrated, by differentiating the ex. 
pression for efficiency with respect to y, that the efficiency of 
any given element at a fixed angle of attack is a maximum 
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2 
necessary to adopt a compromise position for the point of 
greatest efficiency, and this position should be roughly coin- 
cident with the centroid of the torque grading curve, or about 
%4 of the way out from the hub to the tip of the blade. In 
the case of the turbine, which we have been through the com- 
putations for, A is too large for best results, and a higher effi- 
ciency would have been secured if it had been possible to run 
at a somewhat lower speed (2200 r.p.m. for the very best 
results). 

The constructors of air turbines are divided into two schools, 
using, respeetively, wood and metal. The first method ealls 
for no especial comment, being a direct adaptation from pro- 
peller construction. Laminations are sawed out from thin 
sheets of some suitable wood (usually mahogany or walnut) 
and glued together, and the blades are then finished by hand 
until they check properly with their templates. 

The metal employed for the second class is some aluminum 
alloy, different manufacturers and foundries using different 
formulae. Turbines may be east in sand molds from a wooden 
pattern in the usual fashion. This, however, entails the serious 
disadvantage that it is almost impossible to get the blades iden- 
tical and set at the same angle, especially in four- or six-bladed 
patterns, without a prohibitive expenditure of time and the 
employment of pattern-makers of an exceptionally high order 
of skill. 

A more satisfactory method, which seems to give uniformly 
good results, is the making of a wooden pattern for a single 
blade, and as large a wedge of the hub as naturally pertaims 
thereto. From this pattern are made as many castings as the 
turbine has blades, and the various parts, after being carefully 
finished and gaged, are serewed or soldered together. This 
subsidiary metal pattern is made of brass or iron. 

Propeller casting is a tricky task at best, and only the most 
expert of molders are able to withdraw the pattern and smooth 
down the sand in such a fashion that the casting will not be 
unduly liable to flaws, and will be a close reproduction of the 
original. 
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The Technical History of the Airplane* 
By Capt. F. M. Green, A.F.Ae.S., A.M.LC.E. 


The history and development of mechanical flight may be 
confined almost entirely to the present century. In the last 
century some success had been achieved in gliding flight, model 
airplanes had been made and flown, and at least two man-car- 
rying airplanes had actually left the ground, but it was not 
until the year 1903 that the Wright Bros., having ended a pain- 
staking research in gliding flight, earned for themselves the 
honor of being the first men to fly. 

Directly the success of the Wright Bros. became known, or 
rather when people began to believe that what the Wright 
Bros. claimed was actually true, the development of flying be- 
came rapid in the extreme. To-day one is tempted to wonder why 
it was that it had taken man so many centuries of civilization 
to do what now seems to most of us rather an ordinary thing. 
We can call to mind nothing in the nature of an invention, 
nothing new in first principles. We hear of flights from Turin 
to London, of airplanes that carry loads that are measured in 
tons, we know that flying is common at heights of four miles or 
more, where the air is less than half its usual density. When 
we hear of these things it seems as unbelievable to us now that 
until fifteen years ago no one had flown for half a mile carry- 
ing just his own weight as it seemed unbelievable to us fifteen 
years ago that we should ever fly at all. 

The chief reason why the development has been so rapid is 
undoubtedly that, until an airplane had been made to fly at 
all, experimenting on full scale was impossible. It reminds us 
of the advice of the old lady to her grandson, “ Don’t go near 
the water until you have learned to swim.” Directly mechanical 
fight was possible, full-seale experiments were carried out, 
often at the risk of the life of the experimenter, and the more 
obvious problems became apparent. All the skill of the en- 
gineer and all the resources of science were called in to solve 
the problems as they occurred, until in the short space of 
fourteen years our scientific knowledge of aeronautics com- 
pares very favorably with the world-old science of navigation 
of the sea. 

It is the intention of this paper to discuss the progress that 
has been made in dynamic flight, and to consider the chief 
factors that have made this progress possible. An attempt will 
be made to state in a general way the standard of development 
as it exists to-day, and to consider the possible direction of 
progress in the future. 


Types of Machines 


The flying machine is an apparatus in which an arrangement 
of surfaces is moved in such a way that the reaction of the air 
provides a vertical component of the force on the surfaces 
equal to the weight of the apparatus. An airplane, as we know 
it, has its supporting surfaces fixed relative to itself and is 
driven forward by the reaction of one or more airscrews. 

Besides an airplane, two other sorts of flying machines have 
offered possibilities to the inventor. One is known as the 
Helicopter, in which the lifting surfaces are revolved in a 
horizontal plane. The second is called an Ornithopter, and in 
this the supporting surfaces are moved in a way to imitate a 
bird flapping its wings. Although both these types are con- 
ceivably possible, their usefulness and practicability appear 
doubtful, and it is only proposed in this paper to consider the 
airplane as we know it. 

Airplane Performance 


At the beginning of flying, the mere fact that an airplane 
left the ground at all was considered sufficient proof of its 
excellence. Nowadays we make careful measurements of the 
characteristics of each new airplane at various heights, and 
the word “ performance” is used to refer to the speed, rate 
of climb, and load carried. A good performance is one of 
the important essentials of usefulness of an airplane, and we 
will now consider the factors that have enabled us to improve 
80 much on the early airplanes. 

There are four main factors that govern the performance of 
an airplane. They are: 

1 The wing surface that supports the weight 
2 The total weight supported in flight 


es 
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3 The resistance of the airplane to forward motion 
4 The thrust available from the airscrew or airscrews 

These factors are very intimately connected, and each in turn 
will be considered, its effects discussed, and the possibility of 
improvement outlined. 

Supporting Surface 

Considering the first factor, the wings, it is necessary to 
know how to express the value of any particular arrangement 
of surfaces. The result at which to aim is to obtain the 
maximum vertical reaction or lift for the minimum horizontal 
reaction or drag. The term lift drag ratio is, therefore, a 
measure of the effectiveness of a plane. Another attribute is, 
however, desirable, viz., that the ift per square foot of plane 
shall be high, so that as little surface as possible need be used 
for a given minimum speed of flight. 

Planes vary in curve, plan form, and arrangement and num- 
ber of surfaces. The designer will vary these factors accord- 
ing to the sort of airplane he wishes to make. 

Wing Section 

The Wright Bros, did not know if they would be able to fly 
at all. They choose deeply cambered wing sections so that 
the maximum lift could be obtained at the minimum speed. 
The lift drag ratio of their planes was probably about 12 to 1, 
very much better than still earlier experimenters could obtain 
with flat planes. Present-day wing sections enable us to get a 
lift drag ratio of 17 to 18, while model tests have shown as 
good a ratio as 23. 

This has been done at some sacrifice of maximum lift co- 
efficient, that is to say, for a given minimum speed we need 
more surface to support a given weight than with a more 
cambered plane with a worse lift drag ratio. It would be an 
advantage if we could vary the camber of a plane to suit the 
speed, and many attempts to do this on an airplane in flight 
have been made. Unfortunately, apart from increased com- 
plication, the increased weight is likely to cause greater loss 
than gain. 

Shortly before the war an experimental airplane was made 
at the Royal Aireraft Factory, which was fitted with wing 
flaps nearly the whole length of the plane. These flaps could 
either be turned down for low speed, or up for high speed, 
or they could be used differentially for balancing. It was in 
fact rather a crude way of varying camber. Although it 
achieved the distinction of being possibly the fastest airplane 
of the day, it was eventually considered that the extra weight 
and complication did not justify the device. 

From many considerations it appears that much improve- 
ment in lift drag ratio is unlikely, but when the speed of air- 
planes becomes very much greater than it is to-day, it is quite 
possible that some device for changing the section of a plane 
during flight will be found necessary to obtain a reasonably 
slow landing speed. 

Plan Form 


Planes are generally made nearly rectangular in plan but 
with the ends more or less rounded. The ratio of span to 
chord is called aspect ratio and the higher this is made the 
better will be the lift drag ratio. Here again it is necessary to 
compromise, as the bigger the span of the airplane the heavier 
will be the wings, the greater the resistance of the necessary 
bracing and the rapidity of the maneuvring of the whole air- 
plane will be decreased. From practical consideration, there- 
fore, the aspect ratio of an airplane is generally from 5 to 8; 
recently some large airplanes have gone considerably beyond 
this figure, but it is very doubtful if anything has been gained. 

Little is known as to the effect of using planes other than 
roughly rectangular, but it is not very likely that much im- 
provement will be found with planes of other shapes. 


Arrangement of Surfaces 


The original airplane of the Wright Bros. was a biplane, 
consisting of two planes separated by about the width of the 
chord. Shortly after, monoplanes, triplanes and quadruplanes 
were made and flown. It is fairly certain that the most efficient 
plane is the monoplane, for there is no possibility of inter- 
ference of the planes as there is on the multiplane. A bi- 











plane, however, is probably only a little worse than the mono- 
plane, while a triplane is a little worse than a biplane, and 
so on, Structurally, the biplane is very much easier to make 
than the monoplane and, owing to this, the biplane construction 
has been almost universally adopted. Triplanes and quadru- 
planes have not had very much success, although it is quite 
possible that for very large airplanes the advantages gained 
in construction may outweigh the disadvantages of their some- 
what low effectiveness. 

From time to time suggestions have also been made that 
the amount of wing surfaces should be varied. This again is 
a complicated thing to do, and with modern wing sections there 
is practically never any gain in reducing wing surfaces; in 
fact, most airplanes would fly faster and not slower by having 
more surface if such surface could be introduced without extra 
weight or external resistance. This applies particularly to 
flying at heights. 

Weight 

The total weight that is carried on an airplane is obviously 
all-important, and it will, therefore, be useful to see what 
prospects we have of decreasing weight of airplanes of any 
given type. We will divide the airplane into the following 
components: 

Useful load 

Motor unit 

Fuel, oil and tanks 

Remainder, being airplane parts proper 

The object of the airplane flying at all is, of course, to carry 
a useful load for a certain distance. In this load we do not 
include fuel and oil, and as the tanks vary in weight with the 
amount that has to be carried, it is convenient to inelude in the 
fuel and oil the weight of the necessary tanks and pipes. 

For the purpose of general analysis it is assumed that the 
motors consume the same amount of petrol per b.hp. per 
hour, and the figure, 0.7 lb. per hp. hour, is sufficiently ac- 
curate to cover the weight of fuel, oil, tanks, and pipes. There 
are, of course, engines which do better than this, and many 
which do considerably worse. It is, however, a fairly good 
average for motors as they are now. 

Analyzing a number of airplanes that have been used under 
active service conditions it has been found that, apart from the 
useful load, the motor unit, and the petrol, oil and tanks— 
the remainder representing the airplane proper—is very nearly 
one-third of the whole weight—32 per cent being rather 
nearer. This weight includes the wing structure complete, the 
body complete with its fairing, floor, seats, controls, instru- 
ments, ete., the tail plane, elevator, rudder and fin, and the 
landing gear and tail skid. This weight is on the average 
made up as follows: 

Of total 
weight 


Percentage of 
airplane parts 


Per cent. Per cent. 
Wing structure complete............ 41 13 
ie cccdeccsacnencsanens 41 13 
Tail plane, elevator, rudder and fin.. 6 2 
eee hedscodenminesioes 12 } 


If we take 32 per cent as the weight of the airplane proper 
we have the balance of 68 per cent to divide up among the 
motor unit and its fuel and the useful load. Various diagrams 
were then shown depicting the combined weight per hp. of the 
motor unit with its fuel, oil and tanks for various times of 
flight. 

We have now only to decide what percentage of useful load 
we shall carry, and for what time it is to be carried, and we 
ean find at once the weight per hp. of the complete machine. 


Possibilities of Reduction of Weight 


The weights of the airplane parts have now been fined down 
to a considerable extent, and, except for the use of newer 
materials, progress in saving weight is not likely to be very 
pronounced. Undoubtedly as time goes on we shall learn to 
make equally strong structures for less weight, and the devel- 
opment of aluminum alloys and pressed metal construction 
may help to a marked extent. At the present moment wood 
is used very largely in the construction of both the bodies and 
wings. To a great extent this is due to war urgency, and no 
doubt airplanes of the future will be made of more durable 
materials, 

The chief particular in which it is probable that weight will 
be reduced is in the weight per hp. of the motor. Although 
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progress in this respect has been remarkable, it is probable that 
we have not nearly reached the limit of weight in internal] 
combustion motors. At the present day the complete motor 
unit—.e., the motor itself, the airserew, water and radiator 
if water-cooled, exhaust pipes, and so on—weighs generally 
from 3 to 4 lb. per hp. Certain very light motors have been 
made in which the weight is very little more than 2 lb. per 
hp. It is quite conceivable that in the next few years motor 
units of 14 lb. per hp. will be available, and in all possibility 
with the improvement in material will enable us to make motor 
units weighing not more than 1 Ib. per hp. in the more distant 
future. 

With regard to fuel consumption the best petrol motors have 
a brake thermal of efficiency of about 30 per cent. It may be 
this will be improved, and here again saving of weight may 
be effected. 

The only motive power used to-day is supplied by internal 
combustion engines. Some day no doubt a lighter form of 
motive power will be developed, and it is in this respect that 
the most startling progress may be expected. 


Resistance of the Airplane to Forward Movement 


The resistance of the airplane is made up of two factors. 
The first is the resistance of the main planes. The second item 
is made up of the resistance of the body, the struts, wires and 
fittings of the wings, the landing gear, tail plane, rudder, 
and so forth. These can all be grouped together under the 
general term of body resistance. It is in respect to the reduc- 
tion of this resistance more than anything else that the modern 
day airplane owes its superiority over that of the original 
Wright machine. 

The first man who seems to have understood the importance 
of reduction of resistance was the late Edouard Nieuport, who 
in 1909 produced an airplane with a very fat body which al- 
most completely enclosed the pilot and succeeded in making a 
big improvement in speed on an airplane of comparatively 
small power. Since that day all modern airplanes have bodies 
which are enclosed as completely as the requirements of the 
pilot’s view allows. 

Details of Resistance 


The resistance of the external parts of the airplane has now 
been fined down to a considerable extent; modern day air- 
planes do not differ very much in this respect. The various 
eomponents of the airplane will generally be found to have 
the following proportional resistances: 

Per cent. 


DT  csbdechbasnnddascecsaesasseukesahaae 62 
i MO. cccscnscadounpucheonteouts ere, 
Tail plane, fin, rudder and elevator.............. 7 


Wires, struts, and fittings of the wing structure. .15 

It will be noted that by far the larger part of this resistance 
is made up of the body itself. A large part of the body re- 
sistance, however, is really used in providing cooling for the 
engine, whether it is an air-cooled or water-cooled engine. 
Whether the radiator is let into the body or is external to it 
does not appear to make a great deal of difference. The body 
is also of greater resistance than it need be, as it is necessary 
that the pilot shall have a good view and shall not be entirely 
enclosed. Bodies round in section are somewhat lower in 
resistance than the square bodies, but the difficulties of man- 
ufaeture generally make their use undesirable. It is not likely 
that we shall be able to reduce the body resistance to a very 
great extent unless we can use a motor which does not require 
external cooling. It is true that it would be possible to use 
the complete surface of the body or of the wings as a radiator 
and by this means the waste of power would be negligible, but 
in order to do this the radiator becomes an impracticable and 
heavy piece of apparatus. 7 

The resistance of the landing gear is considerable and it 1s 
difficult to see how this can be very much reduced. It has 
been suggested by many people that the landing gear could 
be stowed away inside the body while the airplane is in flight, 
and no doubt in the future this may be done. It is, however, 
very difficult to design a folding landing gear without an undue 
sacrifice of weight or a large inerease in the cross section of 
the body. 

Another factor which influences the resistance of the air- 
plane to a considerable extent is the increased resistance of 
the parts of the airplane that are in the slip stream of the 
airserew. The allowance to be made for this is not known 
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very definitely, as in either a tractor or pusher airplane the 
resistance of the body itself tends to increase the efficiency of 
the airscrew. 
Thrust Available for Flight 

The thrust available from the airscrew varies directly as the 
horsepower of the motor, directly as the airscrew efficiency, 
and inversely as the forward speed of the airplane. If the 
eficiency is constant the thrust available at any speed will 
depend upon the horsepower of the motor, consequently the 
weight per hp. of the whole airplane is an expression for the 
ratio of thrust to weight of airplane. I have referred to a 
general method for obtaining the proportional weight per 
hp. of an airplane knowing the weight per hp. of the motor, 
the number of hours of flight, and the percentage of useful 
Joad that has to be carried. As in practice the efficiency of 
the airscrew does not vary much, and as the resistance of 
modern day airplanes per lb. of weight is fairly similar, it 
js possible to predict rather roughly the performance of the 
airplane simply from the weight per hp. figure. 


Airscrew Efficiency 


We have said that airserew efficiency does not vary much in 
practice. There is, however, a considerable difference between 
the best attainable efficiency and that obtained under certain 
conditions. 

As Lanchester has shown in Aerodynamics, for maximum 
airscrew efficiency the pitch must be a little greater than the 
diameter. Irom first principles also it is easy to see that the 
diameter must be a certain minimum so that the loss in the 
slip stream shall be small. Now it is always convenient to have 
an airscrew as small as possible, for when it is smaller it will be 
lighter and less in the way. 

Again, unlike the screw of a ship, the airserew has to work 
at bigger thrusts when the airplane is going slow and climbing 
than when it is going at full speed on the level. As a conse- 
quence the airserew of a modern airplane nearly always has 
its maximum efficieney when its effective pitch is at its largest 
—i.c., When it is going fast, and its efficiency is lowest when 
the pitch is small, that is, when the airplane is climbing. 

Another disadvantage when the airplane is climbing is that 
the engine is more heavily loaded, and in consequence the air- 
screw goes slower. With engines as they are, this always 
means less horsepower. We need, therefore, either a change 
speed gear or an airserew in which the angle of the blades can 
be changed. ‘This will avoid a drop in horsepower, and to a 
lesser extent the loss of efficiency when climbing. We also 
need, however, a propeller of varying diameter so that com- 
bined with a change of angle and a suitable engine speed we 
should get nearly a maximum efficiency under all conditions. 

There is not much room for improvement in airscrew ef- 
ficiency working under the best conditions, as the efficiency 
is as high as 85 per cent. When climbing, however, the ef- 
ficiency will frequently drop to less than 65 per cent. 

Attempts at variable pitch or variable angle airscrews have 
been made, but none seem to have reached a practicable stage. 
The design of such a screw is quite possible, and no particular 
invention is required to make it a success. As the demand 
undoubtedly exists, variable pitch airscrews will be made suc- 
cessfully, and will become a standard part of the airplane 
equipment in the near future in all probability. 


Performances of the Future 


The airplane flown by the Wright Bros. had a speed of 30 
to 35 miles per hour, and we have in a few years made air- 
planes that fly four times as fast. What then are the prospects 
of the future? 

Before considering this we must consider the effeet of height 
on the speed at which an airplane flies. 

Very briefly the resistanee of the airplane and the horse- 
power of the engine each fall off when the density of the air 
decreases, but with engines as now designed the horsepower 
falls off faster than the resistance. 

It is now proposed to consider what speed we are likely to 
attain in an airplane of the future flying at a height of 10,000 
feet. As it is a hypothetical airplane engine, we are entitled 
to assume that all the improvements outlined in the preceeding 
paragraph are incorporated into it. The assumptions we will 
make are: 

(a) That the planes have variable camber. 
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(b) That the motor unit weighs 2 lbs. per hp., and will 
maintain this horsepower at all heights up to 10,000 feet. 

(c) That the body is the best possible shape, completely en- 
closed with no external fittings. 

(ad) That the landing gear shall be folded inside the body 
during flight. 

(e) That the airserew efficiency shall be 85 per cent. 

(f) That the percentage of useful load carried shall be 15 
per cent. 

(g) That the duration of the flight shall be two hours. 

Assuming that the weight of the structure is as at present, 
the weight per h.p. of the complete airplane will be 6.4 lbs. 
As we are considering a faster airplane than is at present made 
it may be as well to allow a little more weight for the airplane 
structure, and we will assume that the weight per hp. is 7 lbs. 

We will now turn the percentage weights into pounds by 
assuming that the useful load is to be 450 lbs., which may be 
two people and luggage or perhaps one man and mails. The 
gross weight of the airplane will therefore be 3,000 lbs. and 
the h.p. of the motor 430. We will imagine that the airplane 
is of a type in which there is practically no resistance due to 
the slip stream of the airscrew; also that the motor requires no 
external cooling. In order to accommodate the engine and 
erew we will consider that the biggest cross section of the 
body is 12 square feet approximately round in section. The 
resistance of such a body will be about 2 Ibs. to the square foot 
at 100 feet a second forward—~i.e., 24 lbs. in all. 

The resistance of the rest of the airplane by careful design 
can be kept down to 16 lbs. at 100 ft. a second, consequently 
at that speed the total resistance other than the wings will be 
40 Ibs. 

The area of the wings necessary will be goverened by the 
speed at which it is considered reasonable to land; taking 60 
miles per hour as a possible speed and assuming that the planes 
can be converted into a deeply cambered section for landing, 
the permissible loading of the airplane will be 15 lbs. per 
square foot, making a total surface of 200 square feet. 

We will now take a speed of 350 feet a second, or 240 miles 
per hour and find the horsepower required at a height of 
10,000 feet—i.e., where the density of the air is .74 of the 
normal. The wing drag may be taken as a fifteenth of the 
weight as with wings of varying camber we shall be able to 
get a high lift drag ratio even at a small lift coefficient. The 
resistance due to wing drag, therefore, will be 3000 — 15, which 
is 200 lbs. 

As the airplane is flying at 350 feet a second the body drag 
will be 3.52 times what it was at 100 feet a second, which will 
be 490 Ibs. As, however, the air is 26 per cent less dense its 
resistance will be reduced to 364 Ibs. 

The total drag will be the sum of the body drag and the wing 
drag 564 lbs. in all. Taking an airscrew efficiency of 85 per 
cent on the power required for flying it will be very nearly 
430, which is just the power available. 

The example just taken may seem fantastic to many people 
here to-night; it must be remembered, however, that when the 
Wright Bros. were flying at 40 m.p.h., speeds of 150 miay have 
seemed to them equally fantastic. On the assumptions we 
have made it is reasonably certain that a speed of four miles 
per minute can be obtained, and as motors of less weight per 
h.p. become available there is no reason why this speed should 
not be exceeded. 

The rate of progress in inerease in speed will depend upon 
the demand for speed. If war were to last it is almost certain 
that speeds of much more than 200 m.p.h. would be common in 
quite a few years from now. 

Stability and Control 

In the original Wright airplanes no attempt was made to 
obtain stability. The airplane was definitely unstable and re- 
quired considerable care on the part of the pilot to keep it in 
equilibrium. 

The early French airplanes were a little better in this re- 
spect, but the first airplane to prove that it really was stable 
—i.e., it could fly without controls—was that designed by 
Lieut. Dunne. This was an airplane of somewhat curious con- 
struction and never became a success although it certa:niy was 
stable; on a windy day it was somewhat difficult to persuade 
it to fly on a straight course and its control when landing seems 
to have been insufficient. Lieut. Dunne, however, ceriainly 
showed that a completely stable airplane was a possibility. 

About the time at which Dunne was making his experiments 
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certain German designers claimed that they had produced a 
stable airplane. No record seems to exist of any test that 
proved their airplanes were stable, and in any case they cer- 
tainly suffered from lack of control. The first airplane of 
normal type that was proved to be stable was produced as the 
result of experiments carried out by the late Edward Busk. 
An airplane known as the R. E. 1 was used for the first ex- 
periments and it was modified until it was made completely 
stable. Tests were carried out in order to prove that this air- 
plane really was stable, and with Busk as pilot, carrying 
Colonel Sykes as observer, a flight was made from Farn- 
borough to Salisbury Plain, in which the only control used 
was the rudder, and this, for part of the time at least, was 
worked by Colonel Sykes. 

Since that day most English airplanes have been designed 
to be stable; it has been found that for purposes of fighting 
an airplane that is extremely controllable is necessary, and 
it has been also found that if an airplane is made too stable 
the controls are apt to become too heavy to make the airplane 
sufficiently sensitive. In modern day airplanes intended for 
war purposes the aim of most designers is to make the machine 
just comfortably stable over the range of speeds used in or- 
dinary flight, but to provide sufficiently large controls that the 
inherent stability of the airplane can be entirely overcome. 

It is often asked if we have stable airplanes why do we still 
have flying accidents? It would be quite possible to design 
an airplane in such a way that whatever the pilot did with 
the controls he would be unable to upset the equilibrium of 
the airplane. Such an airplane, however, would be valueless 
for fighting, and as practically all airplanes nowadays are 
made for war purposes there must continue to be an element 
of danger for the unskilled pilot. 


Structural Strength and Size 


Increase in speed and the increase in controllability both 
tend to increase the stress that will be put on the structure of 
an airplane in flight. Experiments have been earried out to 
determine the increased loads that are likely to oceur when 
doing sharply banked turns and loops. It has been found 
that the load is frequently increased to three or four times the 
normal. 

Present-day airplanes have to be very much stronger than 
before. Modern day machines that are expected to manceuvre 
rapidly are not considered tolerably safe unless the wings ean 
support at least six times the weight of the airplane. For- 
tunately large airplanes for peaceful purposes will not be re 
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quired to mancwuvre very rapidly. This fact will have an 
important bearing on the possibilities of aeronautics. 

In an earlier paragraph it was stated that the proportional] 
weight of the airplane parts proper was more or less constant, 
This applied only to machines of the sizes that are used now 
—i.e., up to about six tons loaded weight. As airplanes are 
made bigger, if they are designed on similar lines, the weight of 
the wing structure per square foot will increase, assuming 
they are to be designed for the same factor of safety. It is 
true that on the large airplanes now made this increase of 
weight is not very apparent because greater trouble is taken 
to economize in the design of the wings. This increase of 
weight, however, is likely to be important for machines of much 
larger size, but as we shall be able to use somewhat lower 
factors of safety the weight of the wing structure will not 
inerease as rapidly as it would otherwise have done. There 
certainly is a limit of size to which it is possible to build an 
airplane; what this size will be the future will show. It is 
safe, however, to say there will be no serious difficulties in 
building airplanes two or three times as big as the largest we 
have considered. 

Conclusion 


The first few years in the history of flying have been years 
of remarkable progress and we are perhaps likely to be self- 
satisfied. We have no logical right to think that our flying 
machines of today are more than the crudest caricatures of the 
airplanes of the future. We engineers are a little apt to be- 
come so engrossed in our immediate difficulties of design that 
we do not see further ahead than is suggested by our own 
ideas, and make predictions for the future that only follow 
along the lines of progress that we can clearly see. 

The writer has often been asked if he thinks that flying 
will ever become an ordinary means of travel. His answer is 
that he does not think, but that he knows it will become so. 
Ten years ago to attempt to fly from place to place was con- 
sidered suicide; five years ago it was an adventure; today 
to many of us it is a very ordinary affair. When we get an 
opportunity to use the airplane in preference to the motor 
ear, the train, and the ship, we travel at a miserable 100 miles 
per hour or so in a noisy, cold and drafty construction made 
mostly of canvas, wood and glue; yet we reach our journey’s 
end far quicker and in a happier state of mind than by any 
other means. A few years more and we shall laugh to think 
of the airplanes of which we are now so proud, we shall shud- 
der at the risks we ran, and we shall travel with comfort, speed 
and safety. 





Seaplane Float Construction 


Third Installment 


By Charles G. MacGregor 


Curtiss Aeroplane and Motor Corp. 


Step Construction.—After the topside planking is complete 
the float is loosened from the mold, lifted off, turned com- 
pletely over, and is set up on a padded mold for the com- 
pletion of the step and bottom planking. The step floor is 
built very stout, and is rabbeted to take the stern bottom 
planking, and the inner skin of the bow bottom planking, 
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the outer skin running to the after edge, or it may also be 
rabbeted in with the inner skin. A bulkhead is arranged, if 
possible, so that it will come at the step, in order to stiffen 
the float at this particular part. The keel, keelson, chine 
stringers and all longitudinal members are made strongest 
about. the step. The lower edge of the keelson follows the 
line of the bottom planking to the face of the step floor, and 
then jogs up over the step to the line of the stern bottom 
planking. The keel ends are notched into the step floor (Fig. 
22). The chine stringers are carried continuously past the 
step, and a wedge is riveted to the lower edge to make up 
the depth necessary for the step. This wedge is rabbeted so 
that the side planking carries down over the joint. The ends 
of the chine wedge and the step block are half-dovetailed and 
riveted. Fig. 21 shows the stern planking earried over the 
step block with the outer skin rabbeted. A cross member 1s 
serewed over the ends of the stern planking forming a clamp. 
The keelson is continuous with a wedge added ahead of step. 
The lower edge of the cross bulkhead is rabbeted into the 
floor or step block. Fig. 22 shows the method previously 


described. Fig. 23 shows the keel continuous where no keel- 
son is used, it is passed through a hole eat in the step block 
and riveted when in place. 

False Keel.—To protect the bottom planking from wear 
and tear, a false keel is fastened on outside the planking, 
usually extending from about two feet from the stem to the 
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after end of the skeg in the step float, and right back to the 
sternpost in the stepless float (Figs. 5-6). This is fastened 
on from the outside so as to be easily removable for replace- 
ment. Sometimes a brass strip is screwed to the underside 
of this for additional protection, as previously mentioned 
under “Keels.” ; 

The materials used in their construction are ash, oak, elm, 
mahogany and yellow pine. 
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Spray Strips.—These strips are fitted along the chines on 
the underside, so as to deflect downwards the sheet of water 
or spray that is thrown out from the bottom when the sea- 
plane is taxi-ing, so that the spray will not eatch on the pro- 
peller or propellers. They extend from two feet from the 
stem to the step. 

The materials used for these are similar to those used for 
the false keels. 

Skeg.—This is fitted at the back of the step in line with the 
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keel. It is made of pine, ash, oak or mahogany. The lower 
edge is protected by the false keel. Sometimes a brass cast- 
ing is attached at this point called a shoe, to protect and 
strengthen the skeg and step, at the same time providing a 
sturdy pivot for turning the machine on the slipway, etc., 
(Fig. 24). This figure also illustrates a metal skeg very 
often used in place of the wood one, and at the same time 
forming a shoe. 

Copper Edging.—Where the chines are. not otherwise pro- 
tected and are liable to be worn or chipped, a light copper 
strip is nailed over the exposed part. The nail heads are 
soldered to prevent them from becoming loose. The width 
of the copper is about 1% to 34 in. on each side. 

Air Tubes.—These are fitted usually behind the step, and 
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extend from the deck down to the bottom planking. Their 
purpose is to admit air down to the back of the step to 
break the suction of the water on the bottom when the sea- 
plane is running at planing speed, and so enable the machine 
to get off the water. They are built of sheet steel or copper. 
The ends are flanged over rings screwed to the deck and bot- 
tom planking, and soldered. The planking is reinforced with 
blocks around these holes. Packing is placed between the 
planking and the rings before they are fastened down to 
ensure watertightness. The Tee Tube is another type which 
is used where the separate tubes cannot conveniently fit in. 
(Fig. 25). 

Drain Plugs——Each watertight compartment has a drain- 
plug at it’s lowest point, through which all the water can 
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be drained. Two types are commonly used as shown in 
Fig. 26. One is unscrewed from the outside by means of 
a screwdriver. The plug is secured by a wire attached to 


it, projecting up through with Seveanen 
a loop on the upper end in- -— 
side, slightly larger than the 4 ney, 


drainhole to prevent it from 
dropping out. The other is 
somewhat similar with the ex- 
ception that the plug is in the 
form of a thumbscrew, de- 
tachable from the inside and 
secured with a small keep t 
chain. To permit the opera- 
tion of these plugs the hand- 
holes must be removed. 
Another method of ex- 
tracting the water from the 
interior of the float is by —o a 
means of copper piping, lead 
from the lowest point of each 
compartment to a deck-plate 
where the ends of all the 
pipes project through about 
1% in. The lower end of 
each pipe is covered with a 
brass wire gauze strainer. A 
small portable pump is used 
with a short length of rubber 
hose which is slipped over the 
pipe ends at the deck; or ex- 
tensions of these pipes are 
carried up to a position con- 
venient to the pilot’s seat 
where each compartment can 
be pumped individually with 
the use of a multi-tube valve. 
Towing-Cleat.—There are 
several methods of towing a 
seaplane, such as from the 
bow towing ring (Fig. 27), 
from the deck cleat (Fig. 28) 
or from the struts. The tow- _} 
ing hawser in the first method Fig. 25 
is belayed or tied to a U-bolt tke 
or ring bolted to the stem. (Fig. 29) The second method is 
that most commonly used as the fittings are particularly 
adaptable to towing and mooring. The towing hawser is 
rove through a closed chock bolted to the stem and is then 
belayed to the cleat on the bow deck, which is bolted through 
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the deck to the interior bracing. The inside bracing is con- 
nected by metal straps or steel wires to the chine stringers 
or side keelsons so as to distribute the pull over the bottom. ° 
From the deck downward and forward, a strut is fixed to 
take the forward compression (Fig. 5). In the third case 
the towing hawser is shackled to an eyebolt through the strut 
at the deck connection, or to a special shackle on the pin 
joint of the strut. The machine is steadied by leading the 
hawser through the closed bow chock (Fig. 30). All these 
fittings are made specially strong and are securely braced to 
the interior of the float. 
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Handholes.—Access to the interior of the float at each 
watertight compartment is obtained through handholes fitted 
to the deck. These are intended for access to the interior of 
the float, so that it may be ventilated, examined, have any 
interior fittings replaced or repaired, and so that the interior 
drainplugs can be operated. Several types of handholes used 
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Fig. 33 Fig. 31 
are illustrated in Fig 31. The first is the flat-rim screw- 
down flush handhole. The second is the curved-rim handhole 
of a similar type. The third is the dished-covered handhole. 
In the two former the cover screws down into the ring with 
a gasket between them for watertightness. A key is used to 
serew and unscrew the cover by inserting the stubs into the 
holes in the cover. In the third handhole the cover is in 
the form of a dished plate with a hole in the center through 
which a bolt projects, attached at its lower end to a tripod 
span with the ends inserted under the ring and made so as 
to be easily removable. A thumbnut jambs the cover over 
the grommet which is inserted between it and the ring. The 
ring is secured to the deck either by ordinary wood screws 
or by machine screws. The material of the covers is sheet 
brass for the dished plate and cast brass for the other rings 
and covers. 

Painting and Varnishing.—The use of white lead and red 
lead paints is eliminated as much as possible in float con- 
struction, on account of the weight added. Before the bot- 
tom planking is put on finally, the inside of the float and the 
inside of the planking are given three coats of varnish. The 


February 1, 191g 


outside is given at least three coats of paint or colored 
varnish, each coat being well sanded before the next one ig 
applied, so as to obtain a smooth surface, and thus cut down 
in the skin friction. The handholes are left open until the 
inside is thoroughly dry. 
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These floats are very delicate and light in their construction; 
therefore, the greatest care is taken in moving them around. 
They are carefully padded if set on a cradle or on blocks, and 
if stored inside or left outside exposed to the rays of the 
sun, they are covered over with a damp sheet to prevent the 
wood from drying out too much and checking. Very often 
the fabrie cover is torn or punctured accidentally, causing 
considerable delay in repairing the outside covering. They 
are and have got to be handled as carefully as wing panels, 

A step shoe is shown in Fig. 32 and a heel clip frame in 
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Book Review 


Miuirary AND Navau Recoenition Book, by Lieut. J. W. 
Bunkley, U. 8. N. (D. Van Nostrand Co., 25 Park Place, 
New York, $1.00, 224 pp.). 

This handbook contains official information on the organiza- 
tion, insignia of ranks and eustoms not only of the United 
States Army and Navy, but those of all the important nations 
of the world. It is attractively bound in olive-drab cloth, 
printed on heavy coated paper and profusely illustrated with 
fifty plates, both in colors and black-and-white. 

The author first takes up the United States Army, and gives 
fully, but without unnecessary detail, its organization. All 
the departments of the Army are described, with their fune- 
tions. ‘The various ranks held in the Army are enumerated so 
concisely as to be easily understood. Etiquette and customs, 
both official and social, are treated in two chapters. The 
United States Navy is covered in the same comprehensive man- 
ner, Marine Guard, Lighthouse 
Service and Coast and Geodetic Survey are touched upon in 


and the Corps, the Coast 


separate chapters. 

[he author gives ample space to the organization of the 
army and navy services of the more important foreign coun- 
tries, and the army and navy uniforms of the United States, 
Great Britair ran Germany, Italy, Austria-Hungary, 
Japan, Russia, Belgium, Turkey and the Balkan States are 
fully described, with many illustrations. 

The various war medals of the United States are described, 
as are the ribbons used for the medals and badges. The last 
of the twenty-four chapters defines guns of different classes 
and the! parts. 

The illustrations in Lieut. Bunkley’s volume deserve special 
mention. ‘They are grouped in a logical manner, and by the 
large number of color plates identification of insignia is made 


a simple matter. 


This handboo was nrepared not only for men in the services 
but fo vervon erested in the uniforms, insignia and 
customs of ow hting forces, and as such should prove an 


exceedingly useful and popular reference book. 


Aeronautical Patents 


ISSUED NOVEMBER 27, 1917 

1,247,685—To Joshua Gaskill Jackson, Buffalo, N. Y. Flying m& 
chine 

1,.247.727—To George C. Schule, Uerisau, Switzerland, assignor to 
Otto Schule, Neu St. Johann, Switzerland. Flying machine. 

1,247,802 lo Frithiof Gustaf Ericson. Toronto, Ontario, Canada, 
assignor to Canadian Acroplanes, Ltd.,° Toronto, Ontario, Canada, & 
corporation of Canada Airplane construction. 

1,247,960—To Martin Jelalian, Cranston, R. I. 
pelled hydroaero sporting dirigible balloon. 
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Aerial Transport and Travel* 
By Lieut.-Col. Mervyn O’Gorman, C.B., D.Se. 


There is talk today of aircraft for transport and travel. 
The carriage of goods, mails, and people, the exploration of 
remote districts, the conduct of photographic surveys, the 
searching out of valuable trees in pathless forests, the speedy 
conveyance of officials to their administrations in distant 
climes—these things and others are everywhere hopefully 
dwelt on by the imaginative among those engaged in air work. 
It would be grossly unjust to say that such hopes and fancies 
detract from the energies which these persons expend on their 
war duties; they rather indicate the intention of winning and 
of carrying on thereafter the life of a virile community. 

In a paper before the Aeronautical Society, in June this 
year, (see Nov. 1, 1917 issue of AVIATION AND AERONAUTICAL 


ENGINEERING) I gave reasons to show that in the interest of 


the war we must care about the future of transport by air- 
eraft. I will recapitulate the position under A, B, and C, 
for there are three stages in the logic of the matter :— 


The Three Stages 


A. We ere to have an Air Ministry and an Air Force: the 
Act shows that they are not temporary—a token from which 
alone we may say that we intend to have a fighting Air Fleet. 

B. An air fleet differs from a sea fleet in being much more 
easily expendible. No one would dream of rebuilding the 
British High Seas Fleet six or eight times per year of war, 
but an air fleet in action requires, and will continue to require, 
at least this. Thus the airplane has in this context the inter- 
esting singularity of being intermediate between a cartridge 
and a battleship. It is not quite so rapidly expendible as the 
former, but it is an expendible munition, and when we decide 
to have an air fleet we also decide, in logic, on the third con- 
clusion, C. 

C. This corollary is that we will maintain an aircraft con- 
struction organization in peace that shall be competent to pro- 
duce some six or eight air fleets per annum in war. 

At present we have such an industry—not large enough, 
perhaps, but we have at least a live and flourishing plant which 
is bearing fruit, which can grow, and which, be it noted, can 
also expire. A living organism can be killed by deprival of 
oxygen. In three minutes a man is drowned, and 40 years’ 
training of brain and hand can be thus quickly reduced to an 
inert mass. Similarly rapid is the rate of disintegration of a 
highly organized technical production department like the 
Aircraft Industry if it be starved. Today war orders con- 
tinue at full flood to fill up the wastage. If they stop sud- 
denly we shall find within three months that the shop organi- 
zations are broken up, that all that remains to us is the husk; 
we shall realize that we could, by timely measures, have saved 
much of our expensively purchased experience and organi- 
zation, and have retained a value far greater than the mere 
buildings and plant. Once the designers and workmen are 
seattered, that which is so difficult and expensive to build up 
will be gone. Our capacity for the production of aireraft 
will be an object of derision like a bouquet of hairs in an 
old broom. 

This simile will have succeeded if it has led a few score of 
persons to inquire, “ What on earth are we to do to keep this 
mechanism of production in being without keeping up in peace 
the war rate of expenditure?” A part of the answer was 
outlined in my first sentence; we must so utilize aircraft on 
commercial duty, and so nurse it in its days of trouble, that 
it shall itself earn the best part of its keep. 

If aircraft using can be induced to pay, aircraft making will 
of itself continue. But, in spite of the firmest belief in the 
value of aerial travel, the mere institution of services takes 
time. Neither three months, nor six months, nor a year, will 
see a thriving mercantile air fleet engaged on its routine duties 
and issuing its routine orders on which the construction busi- 
ness depends. Yet a less period of inaction than this will 
extinguish the industry. This is the period I ventured to call 
the “hiatus ” in the discussion on Mr. Holt Thomas’s historic 
lecture last May. To bridge the hiatus we must do something 
now. There is no other alternative. No one expects a con- 
tinued unrequited expenditure of from 25 to 50 million pounds 
per annum on aerial war material in peace time. On the 
other hand, no one would object to our making even this large 
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amount of aircraft if it nearly earned its keep by remunera- 
tive services in any of the travel and transport businesses, or 
even if we could be assured that, after a period of Government 
support, it would eventually draw near to the standing of a 
self-supporting industry. 

Historic Precedents 


If we look back to the birth of the railway and the steamboat 
we see that for some years they struggled against public 
apathy—though their potentiality for good and for the crea- 
tion of wealth and trade was almost as great in Watt’s time 
as now. This apathy, amounting to boycott, rendered them 
unremunerative for a long period, and deprived the world 
of travel, and joy and change, and fresh air, and trade 
progress for well nigh a generation. In the case of the road 
vehicle, which we now call a motor-car, we had something worse 
than apathy—we had legislation for the alleged protection of 
the public, all meant in kindness—which killed the motor-ear 
of 1837 and retarded the car of 1892, till France was well 
ahead of us. In the case of dynamo electricity we underwent 
a process of protective legislation against shock and fire pos- 
sibilities, which threw us well behind Germany and the United 
States. The story of legal impediments to scientific advance 
makes one wonder whether we are a free people—that is, with 
freedom to advance, or are we only set on freedom to stagnate? 

The greatest danger that aircraft has to fear, after publie 
apathy, is legislative interference. It is not that the British 
law, excepting only when it is panicky, is worse made or more 
malignantly administered than another. The kindly intentions 
of legislation towards the public are generally as laudable as 
our laws in technical matters are detrimental. Yet such a com- 
munity as ours can only live and thrive on its technicians. 
We are prone to drown the puppy lest he should bite, instead 
of adopting our own unique maxim of allowing the law to lag, 
so that the puppy shall have one fair bite before he is muzzled. 


Anti-Progressive Legislation 


We now know that it was shameful to have waited for the 
war before building up our Department of Scientifie and 
Industrial Research. No branch of administrative expenditure 
was known to pre-war politics whose function was to venture 
forth, or to encourage us by Press publicity, or otherwise to 
advise the public to risk a little inconvenience during the 
period of evolution of a difficult art or science. The four-mile, 
the twelve-mile, and even the twenty-mile per hour motor-ear 
speed limit prove that technical legislation has hampered and 
did not encourage. Of legislation relating to aerial transport 
it may safely be said that it is a case requiring the greatest 
delicacy of handling. It must be taken as certain that Govern- 
ment assistance, I do not say subsidies, for the industry must 
be forthcoming unless it is doomed, but even if this assistanee 
were certain there remains cause for anxious thought today. 

The danger of Government support lies in the conditions 
which a self-protective public is liable to impose before the 
technical possibilities are sufficiently known to form the basis 
for any sort of legislative interference. These conditions are 
liable to be all the more onerous since they could be imposed 
as of right, and regarded as a quid pro quo for the “ assist- 
ance.” The fearful might say that great unknown risk to 
those on the ground (omne ignotum pro magnifico) is involved 
in any program of commercial aeronautics. The braggart has 
already talked of a sky darkened by airplanes, of the cerulean 
clotted with colliding aircraft, and the timid voter silently 
wonders how he is to be protected from the debris. Luekily 
we have the facts with which to dispel this apprehension. 
Today we may safely say that £50,000,000 worth of aireraft 
is yearly poured out from this country’s factories. The large 
majority of this is flown to its destination, or used for tuition 
and defense at home, yet we still see the sun. 

We have a full measure of the nuisance exaggerated by the 
more hurried training of fliers, and the extreme lightening of 
structure imposed by war conditions. Such nuisance as there 
is is purely local, and is really negligible. Now there is no 
prospect for many a long day of any such £50,000,000 output 
on commercial aerial transport. It is merely necessary to 
recall that our total expenditure on merchant shipping is a 
mere fraction of this to see the absurdity of apprehending ‘and 
legislating as if we were to have this immense user of aircraft. 
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There is no slightest probability of any nuisance in excess 
of what little we suffer today, even if we had, which I see 
we shall not have, an aerial fleet of this magnitude. 

I have indicated the need for restraint in law-making, but 
there is also need for positive official action, if the bells that 
ring in peace are not to sound the knell of aerial activity. 
The Allies must, during the war, frame a joint policy as to 
the tolerance of each other’s trade and postal aireraft, and 
agree to air routes throughout the parts of the world which 
they control. With the large expanse of our colonies and our 
own industrial and postal importance, we have much to offer 
to the Allies which will be a valued equivalent for that which 
we shall obtain from them in the way of alighting rights. 
Being an island, and accepting, as we must accept, the propo- 
sition that the most significant section of aerial transport will 
be outside the confines of Britain, we need that our Allied 
neighbors shall extend, not only tolerance, but weleome to 
our machines when engaged on their transport work. We and 
our colonies should have to be prepared, and, I believe, are 
prepared, to extend a corresponding weleome to their airmen 
at home. 

Preparing for Peace 

International agreements, even though simple in subject- 
matter and non-controversial, are always long drawn out. 
Everyone who understands factory organization will agree 
that we cannot afford to wait until after the war for these 
parleyings to begin. Our aeronautical organism will assuredly 
become disintegrated too quickly. If we can get four or five 
willing men round a table to agree to admit aircraft mutually, 
to register them, to agree to simple preliminary rules of 
the road, and to agree that their respective countries should 
initiate a few lines of landing-grounds so as to constitute safe 
routes, the early days of trade flying have little more to ask 
for from the foreign offices of the world. 

No doubt in some four or five years of active aerial transport 
organization work the paltry fifty or hundred airplanes of our 
early post-war efforts at transport and travel will have grown 
up into a significant carrying trade for high-speed work, large 
quantities of aircraft will have been used for commercial 
purposes, and it will be found useful to introduce, and there 
will be experience enabling us effectively to introduce valuable 
regulations for the protection of passengers in aircraft, and 
the public on the ground beneath. At the present day it is 
clear to all who have eyes to see that no adequate knowledge 
exists on which to frame rules with discrimination and with- 
out grievously hampering technical development. 

The Danger of Safety 

I can imagine a legislature winning a round of applause 
from the inane vulgus by driving a hard bargain with the 
wretched trader, who, in the face of starvation, might accept 
any regulations, however hampering, in exchange for the 
means to live. I can imagine the imposition of tests of 
airworthiness, strength tests, the enforcement of hobbies such 
as multiple engines, silencers, special alighting gears, the 
carrying of parachutes, fire extinguishers, wireless equipment 
for calling for aid, and countless other things, which may, no 
doubt, come in their own time, but which would clog the 
versatility of the engineer, and for years condemn to unpro- 
duetiveness the nascent industry of air travel. The payment 
of an army of inspectors would be put down as encouragement 
money, and would be a charge against the aeronautical vote. 
A landowner would ask for the power to capture the flier who 
has most reluctantly alighted on his ground. He might ask 
for a law allowing him to impound the airplane, on the chance 
of his registered number being inauthentic, and so secure 
payment of the damages which he wishes to claim. 

It is just possible that regulations of this sort might meet 
with support, as much as support is at present accorded to 
the 20-mile speed limit of the motor-car. They would be 
next to impossible to remove, though they might be demon- 
strably hampering the aircraft development of the country to 
an enormous extent. The intentions would be good, the desire 
would be to secure that only the best aircraft were used, and 
that the public suffered no injury by its use. It was for 
half a century thought that the publie could suffer no injury 
by the four-mile speed limit being imposed on mechanical 
traction! Later it was thought that as a 12-mile an hour 
speed limit was ample for a coach-and-four, it must be an 
ample speed for a car, and so the automobile industry passed 
to France and Germany, in spite of the fact that the first car 


February 1, 1913 


plied for hire in England early in the reign of Queen Victoria, 
when there was no speed limit. 


A Safe Prophecy 


Let us rest assured that the amount of civil aircraft wij] 
for some years be so much less than the amount of military 
aireraft now existing, that the total of damage to property 
and inconvenience to the public, which we at present know 
to be small, will be much further reduced in proportion to the 
lesser numbers, the future technical advances, and the legs 
strenuous conditions of mancuvering imposed on peace air- 
planes. 

Labor 


Labor.—Among the expectations based on aerial transport 
and travel are those of employment for individuals throughout 
the whole social seale as well as officers and men from the 
Army and Navy. Our producers, and therefore their employ- 
ment of labor, depend on the bodies which employ aireraft— 
viz.: (a) Primarily the Air Force; (b) foreign buyers, nations 
and colonies; and (¢) companies instituted for transport and 
travel, including postal duties. All these bodies need labor, 
and all are interested in continuing harmonious relations 
between those who direct the work and those who manually 
earry it out. 

It has been suggested that since the aircraft industry is a 
new industry, an exceptional opportunity exists of introducing 
a totally new atmosphere of harmony unembittered by the old 
trade quarrels. This is most desirable, but the novelty of the 
technies of aireraft has not in fact eliminated the old trades at 
all; on the contrary, it has developed the demand for these 
“tradesmen.” The Aireraft Industry is not a new trade in 
the sense in which that word is used by the world of labor in 
the phrase “ Trades Union.” The Aireraft Industry includes 
members of almost all the engineering trades, as well as 
important additional trades, such as woodworkers, carpenters, 
organ builders, cabinet makers, fabrie workers, ete., and it is 
necessary for that harmonious relationship to be established 
between employer and employe, in spite of the fact that the 
history of all the old trade differences will unavoidably be also 
the history of the persons and corporate bodies imported into 
the new industry, with this addition, that a trade quarrel on the 
subject of organ pipes or on the piece-work price of chairs, 
may mean a stoppage of airplane work, owing to the newly 
imported eraftsmen holding on to the old unions. 

Again, it would be unintelligent to pretend that aireraft 
making can be developed under a compact between employes 
and managers which shall guarantee continuity of employment 
for all the manual workers in exchange for a continuity of 
labor supply to the other. The diffieulty is a fundamental 
one, and perhaps is a worse difficulty in the Aireraft Industry 
than in most others. It is this. The technical developments 
of the art, the unforeseeable shortage of material, and the 
unavoidable changes of method and of materials, tend, let 
us say, at one time to the employment in an aireraft factory 
of 50 per cent of wood workers and 30 per cent of steel 
workers, and there is no human authority who ean with sanity 
pretend to say that in some brief time these proportions will, 
or will not, be widely changed. If steel or aluminum were 
to form a greater part of the structure than they do now, 
because of safety, or diminished fire risk, or what not, any 
agreement with the wood workers’ union for continuity of 
their employment would install them as a paid but non- 
working body of pensioners on the industry. Alternatively, 
British aireraft, hampered by such an agreement, would remain 
locked in its old technical groove and be debarred from adopt- 
ing the devices and inventions which throughout the rest of 
the world would be improving the machine. Surely a hope- 
less prospect for a technical service required for war! 

It is clear, then, that the agreements between manual and 
brain workers on aircraft must be part of the general agree- 
ment on which our new millennium is to be based. 


To Save Disappointment 


Employment of Soldiers and Sailors.—The industry will, 
even when the most strenuous efforts have been made to save 
it by such continuance of air service orders as are at all 
possible, and when such aerial transport work is started as 
may be decided on, still be cut down drastically. Hence very 
great disappointment will be spared to many a good man by 
realizing thus early that there will be no expansion of employ- 
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ment on aircraft which will absorb them wholesale, but rather 
a manifold shrinkage. 
Public Contact 

Accidents.—It is unfortunate that the chief contact which 
the public of England makes with aeronautics is in relation 
to accidents and casualties. The achievements appear, it is 
true, but it is almost impossible to visualize them save perhaps 
in the case of an occasional flight of unusual distance, such 
as the recent 3,000-mile flight from London to Constantinople, 
or between London and Turin, and these things appear to be 
disconnected items giving no impression of the hundreds and 
thousands of miles of continual flying which is taking place. 
These show flights are few, not because they cannot be fre- 
quently achieved, but because war does not provide for show 
and réclame. The public cannot by mere lecture be brought 
to the point of view which is standing with those who have 
been fully familiar with aircraft; we are so imbued with its 
utiliy and versatility, that we are no more discountenanced by 
occasional breakages than we are deflected from hiring a taxi 
by seeing a sideslip against the curb. Those actually engaged 
in design, who naturally need to use every element of experi- 
ence which accidents may bring to enable them to perfect their 
work, are anxious to study and analyze these occurrences. 

Reasons for Accidents 

Air accidents can be divided into groups for the purpose of 
their study, and when we proceed so to divide them we find 
that by far the largest category includes those which are due to 
the two following cireumstances: (1) The absence of landing- 
grounds distributed in easy stages to which a flier can turn 
for refuge if his engine should stop; (2) the inexperience of 
fliers themselves, since the majority of the experienced have 
been drawn off to the war. If we remove from the records of 
accidents, other than tuitional, all those which could have been 
avoided were these causes non-existent, the residue would be 
less significant in fact, and vastly less significant than is the 
impression abroad. Beyond this it is still reasonable and 
advantageous to sub-divide the causes of this residue of acci- 
dents into classes, so that attention should be drawn to that 
which may be eliminated, be it in design or in handling. 

Of the remainder, the most important is what is commonly 
called “ Pilot’s error.” This does not imply that he is blame- 
worthy. In war, manoeuvres which are definitely hazardous are 
necessary; people may be surprised to hear that to loop the 
loop is a useful war manoeuvre which may greatly puzzle an 
antagonist in the air, since the looped path takes the place of 
the expected forward movement, and therefore falsifies the aim 
of the adversary, or throws out all his estimate of the direction 
in which to fly for purpose of intercepting him. Another 
maneuver, known as “ spiralling,’ or “spinning,” if con- 
trived to give the impression that the airplane has in faet 
been thrown out of control, is one of many ruses for breaking 
off a fight. The learning of these manoeuvres must be achieved 
before they can be used in war, and tends to swell the number 
of broken machines. Rapid diving, such as might be made in 
an attack on observation balloons, may similarly be a cause of 
accident until judgment is acquired in the method of “ flatten- 
ing” out the dive. Even to deseribe a very small circle in a 
horizontal plane implies unusual stress on an airplane, if 
accomplished at high speed. None of these manoeuvers are 
ealled for in trader work, while, to add to the comparative 
safety of the peace aircraft, we can appreciate the effect of 
removing the war demand for high performance and speed. 
Under fire and pursuit safety comes from lightness and man- 
ceuvrability, as much as, or more than, it does from strength 
and solidity ; in trader work the conditions are largely changed 
if not reversed. 

. Reduced Risks 

Aireraft travel and transport therefore will, if landing- 
grounds are provided, not be exposed to any of the risks above 
named, and accordingly from the list of accidents which occur 
today we must eliminate almost all these in any prognostica- 
tion as to the future safety of flying. Before such an audience 
I need not belabor the so-called air pocket. It never did exist, 
and generally there seems to be little probability of any 
airplane, even when designed on the factor of strength used 
today, with the limited science of today, being broken in the 
air under the conditions of aerial travel. 

Much need not be made of the fire dangers on aircraft, for 
when the matter is regarded dispassionately, the fire risk by 
actual experience is small. Of the fires which have occurred 
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since thousands of airplanes have been turned out per month, 
the large majority have arisen when the airplane has struck the 
ground and the petrol vapor from the broken up tanks has 
come into contact with a spark. Now this breaking-up of a 
machine on the occasion of a forced landing again becomes 
a rare occurrence if the line of landing-grounds suggested 
for aerial routes is provided. Most of these smashes, some 
fraction of which have resulted in fires, have occurred by 
reason of the flier holding up his machine unduly long in his 
search for a suitable place to alight in a country where no 
provision for alighting exists. 


Increasing Safety 


Of the mechanical precautions taken to avoid fire, we know 
that already it has been possible to make a magneto which, 
when filled with explosive vapor and surrounded by it, gives 
rise to no ignition of the mixture. We have also learnt that 
the back-firing or “ popping” of an engine into the induction 
pipe, which throws a : ame back, can be made innocuous by 
drawing the air supply of the engine from outside the body 
work. This, indeed, is standard practice today. The use of 
electrically heated clothes, called for by fighting at heights 
such as 20,000 ft., will not be nominally desirable, and as for 
appliances for wireless telegraphy, which will have their place 
for giving trader craft their direction and for ealling to the 
ground, they will not under peace conditions impose any risk 
of fire which cannot be cireumvented. In general, the stand- 
ard of safety from this point of view will be automatically 
enhanced in all transport work. Carelessness, such as makes 
people bring matches into a T.N.T. factory, cannot be 
expunged from the human race, but this class of occurrences 
need not disconcert us at all. In filling up with petrol there 
is the chance of spillages, and no doubt but that every aero- 
drome should be equipped with portable fire-extinguishers of 
light weight made available at filling points, and no doubt 
also but that all large airplanes will carry one in an accessible 
position, until the proved absence of utility causes them to 
be relinquished. 

Fog Dangers 

The accident, if it can be so called, of losing one’s way in a 
fog will be far less likely to result in disaster, when, to quote 
it once more, there exists a multiplicity of landing-grounds, 
because, on the one hand, no fog has been found to extend 
more than a very limited height, say, 700 yards maximum, and, 
on the other hand, because we now know that fogs are quite 
local in their occurrence at any one moment. A befogged flier, 
instead of alighting through a foggy patch, merely moves a 
little farther on before landing. This does not imply that 
projects for signifying to a flier who is above the fog the 
correct position of his aerodrome by pilot balloon or raised 
lights are to be discarded, but this is not the place to deal 
with that point. 

Parachutes 


Parachutes are spoken of, but by many fliers are not thought 
particularly desirable. We know that at present they require 
a height of some 500 feet to open out and afford the safety 
which they appear to offer, and it is usually below these levels 
that the flier becomes convinced he is to be exposed to some 
risks, say, by the conditions of the ground together with the 
stopping of his engine which causes him to alight. One 
would have to be very seriously out of touch with those who 
fly daily and really know their job, if one continued in the 
impression that numbers of accidents are the inevitable con- 
comitant of aerial travel, and it is sufficient to say that any 
such opinion may be dismissed as one which has arisen from 
the peculiar conditions of Press publicity in war and the 
exclusively high pressure and high performance conditions of 
the development of aeronautics up to today. The lack of 
contact of the public with the serious and successful work 
which has been achieved has already been mentioned. 


Wind Tunnels 


Research.—It is possible that someone will question the 
need for research and for State endowment thereof; it may be 
said that we are well on and can now trust to practical develop- 
ments, since root and branch retrenchment of expense is called 
for. This is a complete non sequitur. If cheap progress is 
wanted, the cost of progress is enormously reduced by making 
and testing models two feet wide instead of making structures 
of a 100-foot span. The ratio of cost is as £10,000 to £50, 
and it is the £50 scheme which I am advocating. I cannot 
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give a list of researches, but ask you to consider the following 
examples. We need the scale corrections from model parts to 
full size; we need to test propulsive mechanisms, without 
building them; we must know the value of new wing sections; 
of reflexed wings; of hinging the flaps for controls; we must, 
in order to get any airplane stable, know the movement of the 
center of pressure on the wings when the attitude of fiight 
is varied; we must study the effect of vibration on structural 
parts, ete. 

We are aware that the great utility of aerial travel is speed, 
that the great enemy of speed is head resistance, and we must 
be able by simple model tests to forecast the speed which will 
be attained by a given design. We must be able to know, 
before we introduce a variation in design, the amount of 
economy of resistance which can be made by altering 
structural parts. All this class of work can be effected in the 
wind tunnel, and already most serious aeronautical construc- 
tion firms are equipping themselves with a wind tunnel. 
Probably the greatest value of such equipment is its educa- 
tional effect. The wind tunnel has fought its way to the front, 
in spite of much opposition, and it is still to be recognized 
that unless its indications are interpreted by skilled persons 
grave blunders will be made, but this in no wise detracts from 
its utility when properly employed. 


Engines, Air Screens and Other Things 


We are aware that the thermal efficiency of engines 
employed on aireraft is as high, in spite of their small size 
and weight, as the efficiency of Diesel engines giving thousands 
of horse-power. Yet this figure is only 30 per cent, and by 
research alone can we hope to obtain an extension of this 
percentage. The study of airscrew efficiency, the effect upon 
it of the body, the means for making airscrews smaller than 
they are at present, and thereby simplifying the whole outline 
of an airplane, is a matter which research must tackle. The 
use of new alloys, of new methods of totally enclosing the flier 
in an airplane, new methods of housing the landing gear, so 
as to get rid of its head resistance, the protection of the fabric 
of the wings from disintegration by ozonization due to actinic 
light, all these and countless more matters can only be eco- 
nomically and expeditiously studied in laboratories equipped 
for the purpose, they will effect enormous economies in 
aeronautical upkeep, and aero research must be pressed on 
and financed after the war. 

Broadly, it may be said that air transport will not develop 
save by taking a line of footprints given by research. To 
say that we want it, does not by any means ensure that it will 
proceed apace as it should. Research of various kinds is 
remunerative in two different ways: (a) quickly; and (b) 
eventually. Those studies which conduce to (b) rarely pro- 
duce (a) a quick return. On the other hand, researches which 
afford us (a) are very likely indeed to be remunerative both 
quickly and eventually. 

If we now subdivide the various researches which might 
forward aeronautics into two other classes—those (a) which 
result in some proprietary advantage to the inventor, and 
those (b) which have a general effect on progress, and which 
are not susceptible of being privately protected—we find that 
there is every inducement to the research worker to con- 
centrate upon the class of improvement which I have called 
(a) in each of the above pairs of groups, that is to say, the 
device which can both be made proprietary, and which is 
remunerative quickly. 

This must, unless we are very foreseeing and courageous, 
operate to deflect research workers from the other and 
frequently much more impurtant class of study, viz., those 
which are of general application, and those which are 
eventually of great money value to the whole of the industry, 
whether of construction or of transport. 

Patent laws stimulate advancement by providing that there 
shall be a reward, and that all and sundry shall not be able 
to possess themselves of the fruits of one man’s labor, and 
thereby dispossess him. Means must be devised for securing 
that the British industry, as a whole, shall not be tempted 
to exclude from its study the great groups which I have classed 
as (b), which are so frequently not protectible by patents; 
and this business falls naturally to the new Department of 
Scientific and Industrial Research, who will, no doubt, find 
the hearty cooperation of the Society of British Aireraft 
Constructors and the Aeronautical Society. It is for the 
publie to see that the determination toward progress exists, 
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and then the outcome will first of all be the necessary funds 
and thereafter the harvest of results and economies. : 

The Air Board has formed a Civil Aerial Transport Com. 
mittee, which is engaged in considering these and most of the 
other matters dealt with in any such discussion as this, and if 
they recommend active steps to be taken, let us hope that there 
will be firm public support for any expenditure and assistance 
which shows proper foresight, always with the considered 
approval of the new Air Minister. 

Air Roads 

Routes.—One of the things wanted now is some inquiry 
made experimentally by actual flight for the purpose of 
determining the best aircraft trader and postal routes which 
may be useful and eventually payable. London-Paris has 
been suggested, with extension to Marseilles, Turin, and Egypt. 
Links between capitals have also been spoken of, and links 
with India and South Africa, ete. Short runs will probably 
come first. In all short distance runs the problem is com- 
plicated when the existing rail and steam facilities compete. 
There is a marked advantage for aircraft every time that 
transhipment of any kind occurs on the ordinary means of 
transit. This favors London-Paris and London-Dublin, for 
example. Similarly, and for similar reasons, whereas no great 
advantage might be gained by a London-Glasgow route, where 
the train travels at fifty miles per hour, and the journey can 
easily be done during the lost hours of the night without the 
traveller being roused from his sleeping berth, we shall find 
that cross-country journeys, those involving changes of train, 
waiting at stations for connections, will be instantly eclipsed 
in comfort and speed by aerial travel and aerial mail deliveries. 
One could suggest Cardiff and Neweastle, or the like. 

I do not think that much is to be gained by suggesting routes 
at the present moment, unless we propose to permit a few 
machines to be withdrawn from war service, and then, by using 
a few pilots who are for one reason or another not fit for 
war service, explore the practical possibilities of such trans- 
port. I think it far better to start by carrying newspapers 
and letters, and packets, rather than passengers at first, for 
every reason. The routes will be unknown to the pilots, their 
experience may ‘perliaps not be great—the advertisement 
cannot usefully be made in war time, and, generally, it is not 
(desirable, save in exceptional eases, to expend petrol for 
personal travel, or to expend money in adapting designs to 
passengers’ comfort. Yet if this comfort were omitted, a 
false impression of the facilities to be afforded would easily 
get spread abroad. 

I do not know whether certain types, whose performance is 
below the ever-rising requisites for war, could be made avail- 
able, but I should have thought that with good will they could 
be managed, and if so, the experiments made in war-time 
would help us to start quickly, on declaration of peace, that 
which might eventually help to create orders—only a few it is 
true, but still a small fraction of what is wanted for the main- 
tenance of the production factories. 

Future Speeds 

Speed.—I am inclined to endorse Mr. Holt Thomas’s view 
that, if we consider the average wind speed as 30 miles per 
hour, sometimes with us and sometimes against, we shall need 
machines whose own air speed is 120 miles per hour, in the 
ease when there is any competition with other means of 
transport. 

On cross-country journeys far lower speeds will be vastly 
faster than the existing systems, and will at once command 
attention. 

As we know, 120 miles per hour is a very ordinary speed 
today for aircraft, and offers no technical difficulties in 
alighting—indeed, Captain Green’s interesting forecast, un- 
der certain conditions which he laid down, of an airplane 
to travel at 240 miles per hour, did not appear to raise any 
feeling of doubt or hesitancy at the Aeronautical Society 
about three weeks ago—though a similar audience in 1911 was 
very skeptical about the advisability of introducing, even for 
military purposes, my proposed speed of 72 miles per hour. 
This gives us an idea of the changes which have gone on in 
men’s minds by legitimate extrapolations from the actual 
achievements with which they are familiar. 

I have nearly finished, but before doing so I must once more 
reiterate that the most hopeful estimate for immediate air- 
eraft transport and travel does not save the situation. ‘There 
must be Governmental action to maintain the country’s pro- 








ht 


Cao wre 


sos est ree Oo SO 


as 


t! 


ae Pe 


ce owe 


- ee 





February 1, 1918 


ductivity and designing capacity for military and naval air- 
eraft in the first place, and as the mainstay of the country’s 
factory organization. 
A New Arena 

In conclusion, it is only half a truth to say, with Frederick 
List, “ The sea is the high street of the earth. The sea is the 
arade ground of the nations. ‘The sea is the arena for the 
display of strength and enterprise of all nations.” There is 
now the air. A great instrument of power tending to peace 
and usefulness and good will can be designed in a week, if 
only a British, a French, an American, an Italian plenipo- 
tentiary could be empowered to sit around a table. That 
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instrument is the aerial way. Its regulations must not be 
founded now upon speculations, they must be evolved later 
upon experience. 

All the Allied nations desire the same thing, all are agreed 
that just as in time of peace we must prepare for the 
catastrophe of war—so in war we must prepare our thoughts 
and plans for the cataclysm of peace. The word is used 
advisedly, for a very sinister situation will develop in the 
world of aircraft during the hiatus which first was publicly 
indicated, I think, by myself, in the discussion on Mr. Holt 
Thomas’s paper before the Aeronautical Society, and which 
Lord Cowdray himself promised to make every effort to bridge. 





The Continental 


An interesting type of pusher biplane has recently been 
produced by the Continental Aircraft Corp., of New York City, 
to the designs of Louis L. Kaess and Vincent Buranelli. ‘lo 
date, the machine has been in the air for over forty hoars and 


Pusher Biplane 


which dispenses with the necessity of taking down the wings. 
To complete the stream-line shape of the body, the airscrew is 
encased into a conical cowl. A starting crank is provided for 
the convenience of the pilot, who occupies the reav seat; the 

















THE 110 He. Two-Seater CONTINENTAL BIPLANE 


has furnished an all-round satisfactory performance. During 
the severe cold spell, in the latter part of December, the ma- 
chine was flown by Bert Acosta from Central Park, L. L., to 
Amityville, N. Y., over a triangular course of 60 miles, which 
was covered in 45 minutes at an average altitude of 5000 ft. 
The thermometer on the dashboard indicated eleven degrees 
below zero. 

The Continental pusher biplane has a span of 36 ft., with 
no overhang, sweepback or transverse dihedral. The overall 
length is 22 ft. The power is furnished by a 110 hp. Hall- 
Seott engine, model A-5, driving a three-bladed airscrew. 

The wing curve is a U. S. A.-5, and the wings have a safety 
factor of 8, the lift loading being about 7 lb. per sq. ft. The 
gliding angle of the machine is about 1 in 9. 

Among the notable features of the machine is the connection 
of the tail planes with the wings, which is secured by means 
of two steel booms. These are inserted in triangular steel 
frames, covered with cloth to reduce head resistance, which 
take the place of the inner rear interplane struts. The booms 
are suitably trussed to the upper and lower wings. ‘The tail 
planes are of the usual fin-and-flap type, the empennage being 
non-lifting. 

The body is a well stream-lined monocoque construction, 
which embodies some interesting details, such as the mounting 
of the engine on heavy veneer panels, which are slotted around 
the crankease, and act as engine bearers. A suitable trap-door 
permits the removal of the engine by lowering it to the ground, 


latter is hinged so that it can be raised when the pilot wants 
to start the engine. 

The control is of the Dep type, with a post taking the place 
of the yoke. The mountings of the control post and the rudder 
bar form a unit, with the return pulleys of the elevator wires 
being mounted on the pedestal’ of the rudder bar. 

The undercarriage is of the two-skid, four-wheel type, and 
is connected to the body by means of six stream-lined struts. 
Ackerman wheels, 26 by 4 in. at the rear and 20 by 21% in. at 
the front, are mounted on rubber-sprung axles. To slow down 
the speed of the machine after landing, tusks are provided on 
the rear end of the skids; these tusks dig up the ground upon 
negative incidence being given to the elevator flaps, exerting 
thus an effectual brake force. 

The accompanying illustration shows that a great amount 
of ingeniousness, if not ingenuity, has been expended on this 
machine with a view of reducing head resistance to a minimum. 
This object is particularly difficult to achieve on pushers on 
account of the material parasite resistance offered by the tail 
outriggers. The designers of the Continental pusher claim 
that their tail boom construction eliminates about 80 per cent 
of the resistance generated by the old Curtiss or the Farman 
type of outriggers, a claim which looks well acceptable in view 
of the great amount of eross bracing and trussing the said 
outriggers require. Altogether, the Continental pusher strikes 
one as a distinetly original design, and one having, on this 
aceount, substantial merit. 
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3S34—Specifications for Heat-Treated Alloy 
Steel Forgings and Stampings 
(130,000 Pounds per Square Inch 
Tensile Strength.) 

GENERAL.—1. The general specifications, 
1G1, shall form, according to their ap- 
plicability, a part of these specifications. 

MATERIAL.—2. The steel from which 
these forgings or stampings are made 
shall conform to I. A. 8. B. specification 
385. 

MANUFACTURE. — 3. Heat Treatment.— 
(a) Forgings or stampings should be an- 
nealed before heat treatment. 

(0) Forgings or stampings which fail 
to meet the physical tests may, at the op- 
tion of the purchaser, be reheat treated. 

WORKMANSHIP AND FINISH. — 4. (@) 
The forgings and stampings must be uni- 
form in quality, free from pipes, laps, 
cracks, twists, and seams, and must have 
a workmanlike finish. 

(b) A forging or stamping may be re- 
jected at any time because of injurious 
defects or faults which are revealed by 
manufacturing operations, notwithstand- 
ing that it has previously passed inspec- 
tion. Such rejected forgings or staimp- 
ings shall be returned to the manufac- 
turer at his expense. This clause shall 
not apply to materials fabricated after ex- 
port. 

PHYSICAL PROPERTIES AND TESTS.—5. 
(a) The heat-treated forgings or stamp- 
ings shall have the following physical 
properties : 

Tensile Test.—(b) 


Kilograms 
Pounds per 
per square 
square milli- 
inch meter 


130,000 91.5 


Minimum tensile strength...... 
i i 115,000 80.9 


Minimum yield point.......... 
Minimum elongation in 2 inches 

or proportional gauge length.. 
Minimum reduction of area.... . 

Impact Test.—(c) When impact-testing 
machines of the pendulum type are avail- 
able, tests shall be carried out if required 
to determine the specific impact work of 
rupture in foot-pounds (or _ kilogram- 
meters). Results markedly lower than 
the average for this type of material will 
be sufficient cause for further investiga- 
tion (or reheat treatment) of the mate- 
rial. 

Brinnell Hardness Test.—(d) This test 
shall be made after the tensile test has 
been met. The procedure shall be as fol- 
lows: 

(1) Forgings with a Prolongation for 
Tensile Test Specimens: A hardness test 
shall be made on the prolong and on the 
opposite end of the forging. The hard- 
ness values obtained must agree within 
8 per cent. Hardness values of other 
forgings in the same lot must agree with 
the average of the two test values within 
8 per cent. 


17 per cent. 
50 per cent. 


(2) Forgings or Stampings without 
Prolongations: Hardness tests shall be 
made on the forgings or stampings 


selected for the tensile test and must 
agree within 3 per cent. The hardness 
values of other forgings or stampings in 
the same lot must agree with the average 
of the values so obtained within 3 per 
cent. 

(3) Forgings or Stampings from which 
a Tensile Test Specimen can not be Pro- 
cured: A hardness test shall be made 
on the forged bar representing the forg- 
ings or stampings. The hardness values 
of the forgings or stampings in the lot 
must agree with that obtained on the bar 
within 3 per cent. 


(Continued from last issue) 


SELECTION OF TEST SPECIMENS. — 6. 
Forgings or Stampings Weighing 6 Pounds 
(3.7 kg.) or over.—(a) If desired each 
piece may be required to have a prolonga- 
tion for the tensile test. Two per cent of 
the forgings or stampings in each lot shall 
be subjected to the tensile test unless a 
tensile test is specified for each forging 
or stamping 

Forgings or Stampings Weighing Less 
than 6 Pounds (3.7 kg.) and of Suitable 
Section for Securing a Tensile Test Speci- 
men.—(b) Two per cent of the forgings 
or stampings shall be taken for the ten- 
sile test. 

(c) Forgings or stampings from which 
no tensile test specimen can be secured 
shall be represented by a bar forged from 
the same material and to the ruling sec- 
tion of the forgings or stampings in the 
lot. The bar must be heat treated with 
the lot which it represents. 

(d@) At least one tensile test shall be 
made for each lot of 50 forgings or stamp- 
ings. 

(e) A hardness test may be required 
on each forging or stamping offered. At 
least 25 per cent of the pieces in each lot 
shall be tested for hardness. 

(f) All the forgings or stampings in a 
lot shall be heat treated at the same time, 
and if possible shall be from the same 
heat of steel. 

DIMENSIONS AND TOLERANCES.—7. The 
forgings and stampings shall conform to 
the dimensions on the drawings within 
the tolerances specified. Surfaces which 
are to be machined shall admit of finish- 
ing to the required dimensions without 
leaving trace of the original surface. 

PACKING, SHIPPING, AND DELIvery.—S. 
Small forgings or stampings shall be 
boxed for shipment; the gross weight of 
individual boxes must not exceed 220 
pounds (100 kg.). Each kind and lot 
of forgings or stampings shall be kept 
separate as inspected. 


3835—Specifications for Half-Hard Carbon 
Steel Bars and Billets 
GENERAL.—1. The general specifications, 
1G1, shell form, according to their ap- 
plicability, a part of these specifications. 
MATERIAL.—2. The I. A. S. B. standard 
steel No. 1045 shall be used; its composi- 
tion is as follows: 


Phos- 
phorus, Sulphur, 
Man- maxi- maxi- 
Number Carbon ganese mum mum 
m 1045 0.40-0.50 0.50-0.80 0.045 0.050 


When electric or crucible furnace steel 
is specified in the order, the maximum 
allowable percentages of phosphorus and 
sulphur may, at the option of the pur- 
chaser, be limited to 0.03 per cent. 

MANUFACTURE.—3. (a) The steel shall 
be manufactured, or, at least finished by 
the open-hearth, electric furnace, or cru- 
cible process. 

(b).A sufficient discard shall be made 
from each ingot to secure freedom from 
piping and undue segregation. 

(e) The billets from which the bars are 
made are to be rough turned or chipped 
to remove all surface defects which might 
produce seams in the finished bar or forg- 
ing. No undercutting in chipping will be 
allowed. 

Heat Treatment.—(d) The manufac- 
turer shall state the heat treatment 
recommended to give physical properties 
specified. 

(e) If the bars are delivered in the 
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heat-treated condition, and the physica} 
tests show that the heat treatment has 
not been correct, the bars may be re. 
treated at the option of ‘the purchaser, 

WORKMANSHIP AND FINISH.—4. (aq) 
The bars are to be sound, commercially 
straight, free from pipes, laps, cracks, 
twists, seams, voids, and damaged ends 
and are to have a workmanlike finish, 
They are to be uniform in quality, within 
the stipulated margins of manufacture, 
capable of being turned and _ threaded 
readily and of taking a good finish. 

(b) Any bar may be rejected because 
of injurious defects or faults in manufac- 
ture at any time, notwithstanding that 
it has previously passed inspection; it 
shall be returned to the manufacturer at 
the latter’s expense. This clause shall 
not be taken to apply to materials fabri- 
cated after export. 

PHYSICAL PROPERTIES AND TeEstTs.—5, 
(a) The bars shall have the following 
physical properties: 

Tensile Test.—(b) 


Kilograms 
Pounds per 
per square 
square milli- 
inch meter 


95,000 65.8 
70,000 49.2 


Minimum tensile strength...... 
Minimum yield point.......... 
Minimum elongation in 2 inches 

or proportional gauge length... 
Minimum reduction of area..... 

Impact Test.—(c) In all cases in which 
impact testing machines of the pendulum 
type are available, tests may be carried 
out to determine the specific impact work 
of rupture in foot-pounds (or kilogram- 
meters). Results markedly lower than 
the average for this type of material will 
be sufficient cause for further investiga- 
tion (or reheat treatment) of the mate 
rial. 

SELECTION OF TEST SPECIMENS.—6. 
Three bars of each size rolleu from a heat 
shall be taken and test pieces prepared 
in accordance with the I. A. S. B. stand- 
ards. Each test piece and the bar from 
which it is cut shall be stamped with an 
identifying number. Should any of the 
test pieces, after being heat treated in 
the manner ~-commended by the steel 
manufacture’, fail to show the prescribed 
physical properties, new test pieces sim- 
ilarly identified shall be made from the 
same three bars. At the option of the pur- 
chaser the steel manufacturer may pre 
scribe a different heat treatment for the 
second set of test specimens, and to that 
end he may make such tests as he de 
sires from the remainder of the three bars 
taken for the tests. Should any of the 
three specimens taken for the final tests 
fail to show the required physical prop- 
erties, the bars of that heat of the size 
represented by the specimens shall be re- 
jected. Where bars are purchased in the 
heat-treated condition, test specimens 
shall be cut from the heat-treated bar. 

DIMENSIONS AND 'TOLERANCES.—7. The 
dimensions and tolerances shall be those 
given in the specification 3811. 

DELIVERY, PACKING, AND SuHrpprne.—8. 
(a) The bars may be delivered in the 
annealed or in the heat-treated condition. 

(b) The bars shall, in general, be 
grouped in bundles weighing not more 
than 220 pounds (100 kg.), unless other- 
wise agreed between manufacturer and 
purchaser. The heat and the I. A. S. B. 
steel’ serial numbers shall be plainly 
marked on a metal tag attached to each 
bundle. If bars are not so grouped and 
bundled, each bar shall be plainly marked 
with the heat number and the I. A. S. B. 
steel serial number. 


18 per cent. 
45 per cent. 
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The Aeroplane (London), December 26, 1917 


Royal Aircraft Factory Test Report on 230 Horsepower 
Benz Engine——The Royal Aireraft publishes the following 
test report on the 230 hp. Benz engine (the salient features of 
which were summarized in the preceding issue of AVIATION AND 
AERONAUTICAL ENGINEERING). During the testing the engine 
was run up to 1700 r.p.m., the peak of the power curve occur- 
ing at 1650 r.p.m., at which 250 hp. was developed. 

The maximum brake m.e.p. reached 119 lbs. per sq. in. at 


1100 r.p.m. 

The results of a one-hour test were as follows: 
ED: £6,505505 050000 bs 00s Agee 1400 
DE dtsestichsscniadecsacnsns 229 
Petrol consumption............... 150 pints 
DP MOMOUMAIIUIOR 6 0.4.4.6 660 vclscvasie's 4.5 pints 


Water inlet temperature (average) . 62°C. 

Water outlet temperature (average).71°C. 

Oil temperature (max.)...........! 50°C. steady 

Qil pressure (min.).............. 28 lbs. sq. in. steady 


The engine was erected on a test bed and coupled to a 
Heenan and Froude Water Dynamometer. 

After preliminary running, during which the Exhaust Mani- 
fold broke and was replaced by one from a similar engine, the 
accompanying power, throttle, and consumption curves were 
obtained. 

Construction Data 


Numbers and arrangement of eylin- 
A ad alpen Cdl eae sy vase eee 6 vertical 

SS Cer eres 145 mm. (5.71 in.) 

DT d:skvedarsahwndwcrnnbeinecs 190 mm. (7.48 in.) 

SEE DENS TMEIOL «0:5 sss sc sane 1.31-] 

Stroke volume of one eylinder.....3137.476 eu. ems. (191.386 
eu. in.) 

Total stroke volume of engine..... 18824.856 ecu. ems. (1148- 
316 eu. in.) 

Area of one piston............... 165.13 sq. ems. (25.59 sq. 
in. ) 

Total piston area of engine....... 990.78 sq. ems. (153.57 sq. 
in. ) 

Clearance volume of one cylinder. . 796 eu. ems. (48.66 eu. in.) 

Compression ratio................ 4.91-1 

Normal B.H.P. and speed......... 230 B.H.P. at 1400 r.p.m. 

EEE PORE T 1744 ft. per min. 

Brake mean effective pressure..... 113 lb. per sq. in. at 1400 


r.p.m.; 119 lb. per sq. in. 
at 1100 r.p.m. 

Cu. in. of stroke volume per B.H.P.4.99 

Sq. in. of piston area per B.H.P....667 

Hp. per cu. ft. of stroke volume. . . 346.3 hp. 


Hp. per sq. ft. of piston area...... 215.9 hp. 

Direction of rotation of erank..... R.H.T. 

Direction of rotation of propeller. . R.H.T. 

Normal speed of propeller........ Engine speed 

Lubrication system............... Forced to main bearings 
from reservoir in sump 

SE rere ree 90% vacuum heavy and 
50% Sternol 

CPOE CTE OP SER 28 lb. normal, 50 lb. max. 

em temperature... .... 0... ccccccsct 50°C., max. 

Oil consumption per hour......... 4.5 pints 


Oil consumption per B.H.P. hour. ..02 pints 
Specific gravity of oil............. 


Type of carbureter.............. 2 Benz, each feeding 3 eyl- 
inders (2 jet)......... 
NG GOON oes saesenceccal \utomatie 
Fuel consumption................ 150 pints 
Fuel consumption per B.H.P. hour. .65 pints 
Specific gravity of fuel............ 720 
Type of kes weed ane deden 2 Bosch Z.H. 6 
iring sequence of engine......... Prop. 1-5-3-6-2-4 
Number of cylinders............. Prop. 1-2-3-4-5-6 
Speed of magneto............... “srds engine speed 


Direction of rotation of magneto 
facing driving end of armature. . Anti-clockwise 
agneto timing..................30°E. mm. on stroke 


Inlet valve opens, deg. on crank...10°E. 

Inlet valve closes, deg. on crank... 55°L. 

Maximum lift of inlet valve = h...11.8 mm. (.465 in.) 
Diameter of inlet valve = d (small- 


OB GR os in: y00c0secnewiss sed Two of 52 mm. 
Area of inlet valve ports = «=X 

OE Bose ss cdmdeeessessassneel 19.27 sq. ems. each 
Mean gas velocity through inlet 

WD cen ccduspedssessnseucece 124 ft. per sec. 
Clearance of inlet tapper.......... 009 in. 


Exhaust valve opens, deg. on crank. 60° E. 

Exhaust valve closes, deg. on crank. 20°L. 

Maximum lift of exhaust valve = h.11.25 mm. (.443 in.) 
Diameter of exhaust valve ports = d 


(amallest diam.) ......000ccsses Two of 52 mm. dia. 
Area of exhaust volve ports = xX 
OE Bickcc wees teacesesedabeal 18.37 sq. ems. (each)= 
2.84 sq. in 
Clearance of exhaust tappet........ 015 in. 


Direction of rotation of revolution 

counter drive, facing driving 

shaft in engine................Anti-clockwise 
Speed of revolution counter drive.. 4% E. 8. 
Weight of engine complete, with 

propeller hub, less water, fuel, 


and oil and exhaust manifold.... 848.32 Ib. 
Weight per B.H.P. ditto.......... 3.68 Ib. 
Weight of exhaust manifold....... 15 |b. 
Weight of oil carried in engine.... 18 Ib. 
Jacket capacity of one cylinder. ... 1873 c.c. 
Weight of water carried in engine.. 30.9 lb. 
Weight of radiators, less water.... 136 Ib. 
Weight of fuel per hour.......... 135 Ib. 
Weight of oil per hour........... 5.06 |b. 
Total weight of fuel and oil per 

MOU ibindedeenssdacaasesnaen 140.00 Ib. 


Gross weight of engine in running 

order, less fuel and oil. Cooling 

system at 0.65 lbs. per B.H.P.... 996 lb. 
Weight per B.H.P. ditto.......... 4.33 Ib. 
Gross weight of engine in running 

order, with fuel and oil for six 

hours. (Tankage reckoned at 


10% weight of fuel and oil)... . 1920.89 Ib. 
Weight per B.H.P., with fuel and 
OD TUE GR Bi 0 6 0-te's eben ces 8.35 lb. 


Aeronautics, January 2, 1918 


The Airship in Peace—By Juavos JaHaz.—The out- 
standing characteristic of airships is the enormous lift that 
can be obtained and the rapidity with which the lift goes up 
with comparatively small increase in dimensions. It is no 
secret that the Zeppelin of today has a disposable lift of at 
least 25 tons. By “ disposable lift ” is meant the amount avail- 
able for all movable weights such as crew, fuel and merchan- 
dise, after deducting the fixed weights of the framework, 
gasbags, power units, ete. 

Now we were recently told that the largest airplane at 
present in existence (the Handley-Page) has a disposable lift 
of about 3 tons, so the disparity between the two is at once 
apparent. 

Stupendous as these figures are, it must be borne in mind 
that the airship is as yet only in the very early stages of 
development compared with the airplane, and that even during 
the war the relationship between the disposable lift and the 
gross lift of rigid airships has increased from about 25 
per cent to over 40 per cent; and there is no reason to suppose 
that great strides cannot yet be made even with the present 
methods of construction, which involve an enormous amount 
of unnecessary weight when considered from the engineering 
standpoint. 

A modern Zeppelin, if used for carrying merchandise, would 
require a crew of about twenty men, weighing in the aggregate 
3,600 Ib. It would carry about 4,000 lb. of water ballast, 
enabling it to attain a height of 1,000 ft., and would therefore 
have rather more than 23 tons available for fuel and cargo. 
With five engines giving 1,200 total horse-power the petrol 
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consumption would be about 600 lb. per hour. If it were 
employed upon an aerial route 1,000 miles in length at a speed 
of 50 miles per hour the total weight of petrol to be carried 
would be 12,000 lb. or let us say 6 tons to allow a margin 
for safety. On a journey of this length, then, the airship 
could carry over 17 tons of goods, or 146 passengers with 
100 Ib. of luggage each. 

This gives some idea of the capacities of these craft from 
the purely utilitarian point of view of the amount of weight 
that can be carried, but there are many other reasons for 
daiming that airships cannot be summarily dismissed from 
consideration as commercial vehicles. 

Another great argument in favor of the airship as a pas- 
senger-carrying vehicle rests upon its ability to remain in the 
air even in the event of complete failure of the power plant. 
It is true, of course that in such cireumstanees it will be at 
the merey of the wind and drift out of its course, but at the 
same time there will be no necessity to jeopardize the lives of 
the passengers and the safety of a valuable cargo by making 
an immediate descent whatever way be the nature of the 
ground or sea beneath. This applies particularly to journeys 
at night or in fog, when the risks of engine failure in airplane 
are almost a nightmare. 

To avoid the perils consequent upon engine breakdowns, 
heavier-than-air craft will be compelled to fly at a height of 
at least 4,000 or 5,000 ft., whereas the airship pilot can 
eruise, and in fact prefers to do so, at any height from 1,000 
ft. downwards. This adds enormously to the comfort and 
pleasure of passengers, who can enjoy a view of the land- 
seape as it passes almost on a level with their eyes, instead 
of seeing, as they would from a height, a flat expanse of 
greens and browns, with none of that detail which makes the 
country pleasing to the eye. 

A small non-rigid of the “8.8.” type would, one imagines, 
make an ideal pleasure craft for a wealthy man. Costing 
probably no more than a small yacht, the owner would be 
able to take himself and a friend, with a mechanic to look after 
the engine, on short pleasure eruises of eight to ten hours’ 
duration. A journey to Paris, for instance, could be under- 
taken with the utmost ease and comfort, while there seems no 
reason why in the future such small eraft should not be 
capable of being moored out in the open, for a short period 
at any rate. 

After a certain size is reached the non-rigid becomes im- 
practicable, owing to difficulties in designing the rigging in 
such a way as to distribute the weights evenly over the envel- 
ope, and in this connection it is curious to note the almost 
miversal neglect of the semi-rigid type, exeept in Italy. 

Without going into details, there are many reasons for 
thinking that the ideal type of airship for a _passenger- 
tarrying service over a short journey, say, from London to 
Paris, will be found to be a semi-rigid, probably on the lines 
of the Forlanini, with a capacity of some half-million eubic 
feet. 

Flying (London), January 2, 1918 


The Development of German Aircraft—The year of 1916 
saw the inception of several small scouting biplanes approxi- 
mating in general outline and characteristics to the various 
machines of this class used by the Allies. This type formed a 
drastic departure from customary German practice, and was 
undoubtedly introduced to meet the exceptional demands of 
ur fighting. Those new scouts were engined with either Mer- 
tédés, Argus or Benz motors of 160 to 175 hp. While con- 
temporary German practice was devoted to the type with 
swept-back wings and pronounced dihedral, these had straight 
wings of 30 ft. span and under; the upper plane was stag- 
gered forward, and they were also of the single-seater variety. 
The armament consisted of two fixed machine guns, firing 
through the propeller. . 

The chief improvements made on German airplanes during 
1917 have been the perfecting of the small scout biplane, the 
gradual substitution of the six-cylinder 260 hp. Mercédés for 
the 240 hp. eight-cylinder model, and the production of big, 
Win-engined bombers of the Gotha, A. E. G., or Friedrichs- 

en class. During the latter part of 1917, a small, high- 
speed triplane scout has also appeared, and this may be taken 
&’ the German version of the highly successful Sopwith tri- 
plane. 

Seaplane design and construction has not advanced to the 
same level as that of the land machine, the existing examples 
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being mainly copies of pre-war British products. At least two 
examples of successful British seaplanes were in Germany be- 
fore the war—a Sopwith bat-boat and a Wight seaplane, both 
fitted with 200 hp. Salmson motors. The machines produced 
intermittently since that period have all shown decided British 
influence, two types being very reminiscent of the Sopwith 
bat-boat and the Avro 100 hp. Gnome seaplane. 

The average speed of German aircraft in August, 1914, was 
70 m.p.h., the time taken for a climb of 3000 ft. varying from 
5 to 15 mins. It appears from data available at that time 
that the fastest machine was the Halberstadt “ Taube,” 100 hp. 
Mereédés, with a speed of 92 m.p.h. The next best was the 
D. F. W., with 120 hp. Austro-Daimler engine, this accom- 
plishing 85 m.p.h. It should be noted that a British machine 
of that period easily excelled these figures. Modern two-seater 
machines of enemy design, with engines of from 225 to 260 
hp., are eredited with speeds of 100 to 120 m.p.h. and a climb 
varying from 6000 to 7000 ft. in 9 mins. The pursuit or scout- 
ing type of machine equipped with the 175 hp. Mercédés en- 
gine has a speed of 110 to 125 m.p.h., but it should be remem- 
bered that ceaseless experimenting and the natural course of 
evolution is certain to produce improvements. It is impermis- 
sible to indicate the present performance of Allied aircraft, 
but it is already more than certain that the arrival of the right 
time will enable an account of unparalleled achievement to be 


recorded. 
Flying (London), Dec. 5, 1917 


Standardization of Petrol Gauze.—Considerable trouble and 
delay has been experienced in obtaining a regular supply of 
petrol gauze, primarily due to the fact that aircraft con- 
tractors depended upon importation for the finer mesh re- 
quired for this very important accessory of aeronautical 
engines, and it was found that a wide variety of mesh was 
ealled for by different manufacturers, although they required 
the mesh for similar purposes, and in some cases it was very 
diffieult to justify distinction. For instance, the difference in 
the width of the aperture between 200-mesh gauze and 180- 
mesh gauze is only 1/10,000 of an inch. 

There has been a tendency to call for meshes much finer 
than are justified by the conditions. This has resulted in the 
use of a gauze which is much more fragile than is necessary 
or desirable. 

To overcome this diffieulty the Air Board took the leading 
manufacturers of wire-cloth into consultation, and the Royal 
Aircraft Faetory experts made certain experiments which 
have resulted in a standardized gauze being agreed upon. 

This will greatly facilitate manufacture, and will enable the 
material to be produced in Great Britain in adequate quanti- 
ties to meet the demands from aireraft factories. The gauze 
will be known as “ Air Board Standard Petrol Gauze.” 


Aeronautics (London), Dec. 12, 1917 


Airship Crosses Mediterranean Sea.—lIn the light of future 
developments it is interesting to record that the Mediterranean 
in its full width has for the first time been traversed by an 
airship. It may be remembered that a previous crossing by 
airplane was made by Roland Garros, who on a Morane mono- 
plane flew from Saint-Raphael to the African coast, passing 
over Corsica and Sardinia, on Dee. 18, 1912. On the pres- 
ent oceasion the airship, a French one, left Paris and alighted 
at Aubagne, near Marseilles; continuing its journey thence 
it erossed the Mediterranean and landed safely at Algiers after 
a journey which oceupied eleven hours. It is known that the 
French Government intends to establish a regular passenger 
service by airship between Paris and Algiers after the war. 
The present flight was evidently made in order to demon- 
strate the feasibility of the scheme, and its success augurs 
well for the future. 


The Aeronautical Journal (London), Oct.-Dec., 1917 


Commercial Aeronautics. By G. Holt Thomas.—<A highly 
interesting anticipation of the possibilities of commercial air- 
eraft in relation to the transit of passengers, mails and goods. 

A Further Three Years’ Flying Experience. By Captain 
B. C. Hucks.—A review of the development of the airplane 
in three years of warfare. 

The Training of Aeronautical Engineers. By R. M. Walms- 
ley, D.SC., F.R.S.E. and C. E. Larard, M.I.C.E., M.I.M.E.— 
An outline of a proposed course of instruction for aeronautical 
engineers. 
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Survevor General of Supplies Appointed 

The Secretary of War announced on Jan. 25 the appoint- 
ment of Mr. Edward M. Stettinius to the post of Surveyor 
General of Supplies in the office of the Director of Pur- 
chases. The latter office wase created by General Orders No. 5, 
of the War Department, dated Jan. 11, Col. Palmer E. Pierce 
of the General Staff of the Army being appointed Director 
of Purchases and detailed as an assistant to the Chief of Staff. 

Four sections have been organized in the office of the Di- 
rector of Purchases, namely: 

Section of supplies, over which Mr. Stettinius, the Surveyor 
General, will preside. 

The information and statistical section, with Dr. 
P. Ayres in charge. 

The fiseal section, with Dr. Milo R. Maltbie at its head. 

Section on organization and methods, with R. R. Montgom 
ery in charge. 

The Director of Purchases has the following assistants on 
his personal staff: W. F. Willoughby; Col. George H. Estes, 
General Staff; Maj. Guy Kent, General Staff. 

Lieut. Col. Douglas 1. MeKay has been named as assistant 
to the Director of Purchases. 

The British Air Council 

The British Air Council, colloquially known as the Air 
Ministry, which was created by the Air Force Act, 1917, with 
the simultaneous unification of the British Air Services, has 
been established on Jan. 2 by Order in Council. The Air 
Council consists of a president and nine members, and is pat- 
terned after the general lines of the Board of Admiralty. 

The Council is constituted as follows: 

Lord Rothermore, Secretary of State and President of the 
Couneil. 

Major-General Sir H. Trenchard, K. C. B., D. S. 
the Air Staff. 

Rear-Admiral Mark Kerr, C. 
Air Staff. 
Commodore Godfrey Paine, C. 
General of Personnel. 
Major-General W. 8. Brancker, D. S. O., Controller-General of 
Equipment. 

Sir William Weir, Director-General of Aircraft Production in 
the Ministry of Munitions. 

Sir John Hunter, K. B. E., Administrator of Works and Build- 
ings. 

Major J. L. Baird, C. M. G., D. S. O., M. P., Parliamentary 
Under-Seeretary of State. 

Lieutenant-General Sir David Henderson, K. C. B., D. S. O., 
Additional Member of Council and Vice-President. 

W. A. Robinson, C. B., has been appointed to act tempo- 
rarily as secretary to the Council and H. W. McAnally to act 
as assistant secretary. 

President Forbids Aircraft Expositions 

By the President of the United States of America. 

A PROCLAMATION 

Whereas a state of war exists, and the military and naval 
forces of the United States are endangered by enemy aircraft, 
and 

Whereas this danger will be increased by communicating to 
the enemy the present state of aircraft invention in the United 
States, and 

Whereas the holding of so-called expositions of aircraft is a 
method of collecting and distributing information important 
to the enemy, 

Now therefore I, Woodrow Wilson, President of the United 
States, by virtue of the authority vested in me by the Consti- 
tution and the laws of the United States, do hereby, for the 
protection of such forces, proclaim to all whom it may concern 
that, under the pains and penalties prescribed by the laws of 
war and the statutes of the United States, throughout the 
present war no exposition of ajreraft shall be held in the 
United States or its possessions. 

In witness thereof I have hereunto set my hand and caused 
the seal of the United States to be affixed. 

Done in the District of Columbia this lst day of January, 
in the year of our Lord 1918, and of the independence of the 
United States the 142d. Wooprow WILSson. 


News 
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Fire Insurance for Aircraft 

As a result of an inquiry conducted by the National Ad. 
visory Committee for Aeronautics into the subject of fire in. 
surance for aireraft, it is found that most of the fire insuranee 
companies are not writing or contemplating insurance for air. 
eratt. 

One large fire insurance company has announced that it ig 
now prepared to issue such insurance. It appears, therefore, 
that other companies will take similar action, and that before 
long such insurance may be written generally. 

Briefly, the new form of policy covers airplanes and sea 
planes against fire arising from any cause while in flight or 
upon the earth, or upon any lake or river, or in or over the 
coastal waters of the United States, excluding Alaska, Porte 
Rieo, ete. It will also cover the shipment of aircraft upon any 
railroad or other conveyance within the limits of the poliey 
against burning, sinking, derailment or collision of the con- 
vevance. 

[his insurance company advises caution in erecting build 
ings, and to avoid the congestion of hangars, which are usually 
remote from fire protection, and sometimes built close together; 
they should be separated by proper distances to the end that 
the burning of more than one hangar may be avoided. The 
separation of the units will also allow time for the removal of 
aircraft from endangered hangars. 


Large Plant Runs with Auto Motors 


A complete shutdown of the plant of the Dayton Metal 
Produets Co. and a vital loss in the production of turnbuckles 
and tierods for fighting planes was recently avoided by the 
foresight and ingenuity of Secretary Hilton. 

Several large plants in Dayton who are furnished power by 
the Dayton Light & Power Co. were closed Monday, Tuesday 
and Wednesday, Jan. 14, 15 and 16, because the power com- 
pany was out of coal. 

Hearing Saturday night that a foreed shutdown was immi- 
nent, Hilton gave orders to remove from the company’s trucks 
and passenger cars all the motors that could be spared. Seven 
motors were requisitioned. Six were installed at strategie 
points in the plant, while the seventh was held in reserve. The 
work was done Sunday and Sunday night by a force of garage 
men, carpenters and plumbers. Large gasolene tanks were 
also mounted. 

On Monday morning with belts connected to main drives 
the automobile motors, with the help of a Fairbanks & Morse 
stationary gas engine, started to deliver the necessary power 
to keep the automatic machines going at full speed, and no loss 
in production resulted during the three days. 

To run the plating department a Deleo-Light engine was 
installed and run from several units of Deleo-Light batteries. 

The automobile motors used were two Packards, two old 
Speedwells, one 8-cylinder Detroiter and an Apperson. The 
old Apperson went to pieces one evening at five, but at six 
o'clock was replaced by the reserve motor. 

Twenty-five oil heaters were also purchased as a prepared- 
ness measure. All the extra equipment will be held in reserve 
until the fuel situation becomes normal. 

es: ey 

\ bill has been submitted to be introduced in Congress by 
Secretary of the Navy Daniels in regard to a temporary in- 
erease in the Naval Flying Corps. The bill (H. D. 847), 
whieh was referred to the Committee on Naval Affairs, asks 
that the authorized number of enlisted men of the Flying 
Corps be temporarily increased from 350 to 10,000. 

Long Balloon Flight 

A balloon carrying five army men from Omaha, Neb., landed 
at Sartell, Minn., making, it was declared on Jan. 3, a new 
army record for time and distance. 

The balloon left Fort Omaha at midnight, Jan. 2, and landed 

he next day, approximately 550 miles away: 


to Be Increased 


at 9.15 o’clock the 
Lieutenant McKinley was in charge. 
Appointed to Joint Board 
Lieut. Col. Thurman H. Bane, Signal Corps, has been &p- 
pointed a member of the Joint Army and Navy Techmle 
Aireraft Board, vice Maj. Harold S. Martin, Signal Corps. 
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Death of Edward M. Hagar 


Edward McKim Hagar, prominent in business circles in 
jew York and Chicago, and for some time president of the 
frght-Martin Aircraft Corp., died of pneumonia at his 
jme, 690 Park avenue, New York City, on Friday, Jan. 18. 
fr. Hagar was born in Salem, Mass., on June 21, 1873. In 











Epwarp M. HaGar 
Photo by Notman 


1893, when not yet twenty vears old, and the youngest member 
of his class, he was graduated from the Massachusetts Institute 
if Technology. At the age of twenty-one he received his post- 
graduate degree of doctor of philosophy from Cornell Uni- 
versity. 
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Mr. Hagar’s first business experience was with a traction 
company in Chicago. Later he organized and conducted the 
business of Edward M. Hagar & Co., Chicago, which acted as 
sales representative for machinery manufacturers. A few 
years later he resigned in order to accept the managership of 
the cement department of Illinois Steel Co., Chicago. His rise 
was rapid, and when this company was absorbed by the United 
States Steel Corporation, Mr. Hagar was made manager of 
the Universal Portland Cement Co., the largest shippers of 
cement in the world. 

He continued in the cement business until 1914, when the 
outbreak of the war impressed him with the tremendous pos- 
sibilities of the airplane. In March, 1916, he was elected presi- 
dent of the Wright-Martin Aircraft Corporation, which was 
incorporated under the laws of New York, with a capital of 
more than $5,000,000. This company was a consolidation of 
the Wright Aeroplane Company, the Glenn L. Martin Aero- 
plane Company, the Simplex Automobile Company, the Gen- 
eral Aeronautic Company, and the Empire Foundry Company. 

In May, 1917, Mr. Hagar resigned to become president of 
the American International Steel Corporation, a subsidiary of 
the American International Corporation, which has offices at 
120 Broadway, New York City; he was identified with this 
concern at the time of his death. 

Mr. Hagar was a member of many clubs, including the Chi- 
cago, Union League, University, Onwensia, Chicago and New 
York Yacht Clubs, Recess, Riding, Engineers’ Club of New 
York, and the Technology Club of New York, of which he was 
vice-president. He is survived by his widow. 


Bragg Wins Curtiss Trophy 

The Contest Committee of the Aero Club of America has 
awarded the Curtiss Marine Flying Trophy for 1917 to Caleb 
S. Bragg. Before he entered the competition he had promised, 
in ease he won, to give the $1,000 in prize money to American 
aviators. 

Mr. Bragg was asked by the Liberty Loan Committee of 
New York City to fly to Troy and distribute Liberty Loan 
literature on the way. The trip was made on Oct. 26, 1917, 
with Philip Beyer as passenger, from Port Washington, L. I. 
The machine used was a Wright-Martin seaplane. 

The Curtiss trophy is valued at $5,000, and with it goes 
$5,000, to be divided equally into five annual prizes. It was 
first won in 1915 by Major Oscar A. Brindley, flying between 
San Diego and San Juan, California. In 1916 the trophy was 
won by Victor Carlstrom over a course from Newport News to 
Fisherman’s Point, Va. 

Sorenson With Curtiss 

Clarence Sorenson, formerly of La Crosse, Wis., on Jan. 1 
became assistant general superintendent of the Curtiss Aero- 
plane Co.’s new factory, according to an announcement. Mr. 
Sorenson will have under him fifteen superintendents. 


Accessory Manufacturers Meet at Dayton 


Business men do not usually expect to be entertained indi- 
vidually or in a body by large companies whose business they 
are soliciting. Nor do they expect to be taken through a large 
airplane plant and shown all the vital manufacturing proe- 


esses. They are rather more accustomed to looking at the in- 
side from without than the reverse. However, about seventy 
tirplane accessory manufacturers had this novel experience 
recently. 

The Dayton Wright Airplane Co. gave a dinner on Jan. 18 
ti the Dayton City Club to airplane aecessory manufacturers 
of contiguous territory. Officers of the company also gave 
practically the whole day to entertaining their guests, whose 
Welfare was looked after down to the details of railroad and 
Pullman tickets, hotel accommodations and automobiles for 
the twelve mile ride to the airplane factories, hangars and 
back to town, 

One manufacturer, who at first had not grasped the under- 
lying idea of the affair, said: “ While I am eurious, I am not 
quite sold on this. Here we are, a big bunch of outsiders 
Mvading a busy plant, working on the most vital feature of 
our war plans, wasting the time of officials and employees, 
ind, in a good many eases, wasting our own time. 

After the trip through the plants, dinner and speeches, this 
same individual expressed his new religion to a representative 





of AVIATION AND AERONAUTICAL ENGINEERING fervently and 
with no suggestion of other stimulation than the spirit of the 
meeting (in deference to visiting uniforms, it was a temper- 
ance affair). Said the convert: “I want to tell you, I have 
gotten something out of today. I have gotten this: I appreci- 
ate better the fundamental difficulties of airplane production. 
After listening to talks by Captain Hannay, R. F. C., Mr. 
Talbot, Major Vincent and Mr. Kettering, I have a pretty 
good mental picture of the whole proposition; on the physical 
side, actual inspection of a completed fighting machine and 
its manufacturing processes, and on the other, the man’s part 
[ must play as a manufacturer of an essential accessory; 
turning it out from the best materials, through the most exact 
workmanship, and just one jump ahead of ‘ faster than hell.’ 

“1 know now where to go for information, and I know that 
I will get it if I go there. 

“T know that it is up to me not to lay back and holler if a 
change in design is suddenly sprung on me, or if there is only 
one blueprint for a job that requires twenty. I know that the 
war is changing daily, that airplanes are still in a state of 
evolution, and that I can personally see to make a tracing and 
additional prints if they are needed. 

“T appreciate that there will be no alibi for slow production 
in this war. We will either have to make good on American 
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manufacturing methods or admit that Fritz is a better man. 
Nor ean we pass the buck to the officers of the Aviation Sec- 
tion. The very immensity of the job of organization, or build- 
ing up production from nothing, of getting a powerful engine, 
I now see is the main cause for such mistakes and delays as 
have occurred. 

“The remarkable thing is that an organization which has 
had to expand 1000 per cent since we got into the war has 
made good to such a ereditable extent. 

“In other words, I am going back to my plant with a fresh 
reserve of that American commercial pep which ought to work 
just as successfully in putting over this war job as it has in 
building up the industries ef my state.” 

To the visiting manufacturers unacquainted with Dayton 
methods the hospitality of the Dayton Wright company and 
the many courtesies extended came as a revelation. They felt 
that new vitality had been given to the much-abused terms, 
“eooperation and coordination.” They left Dayton with defi- 
nite knowledge of just how to weave those terms into a 
working day formula. 

Major J. G. Vincent’s talk at the dinner dealt with the 
development of airplane engines and the necessity of this 
country producing a high-powered engirle which could be 
turned out in great quantities by American machine methods. 
He laid at rest persistent rumors as to the failure of the Lib- 
erty engine. AVIATION AND AERONAUTICAL ENGINEERING is 
in a position to emphasize and confirm the splendid perform- 
ance records of this engine, and the fact that a steadily mount- 
ing number of complete engines are being turned out each 
week. The censorship does not permit of details being pub- 
lished of the first suecessful combined reconnaissance, combat 
and day bombing machine which is now in production. 

Major Vincent told in detail just how the Liberty job had 
been accomplished. He told modestly, thongh convincingly, 
of his very important part in this work. He treated the entire 
matter as an engineering and manufacturing problem that had 
to be solved, and solved quickly. In plain, inornate language 
he told the technical story and how, through splendid cooper- 
ation, hard continuous work, and good luck, suecess had been 
achieved. He told, in another way, the story which, several 
months ago, was first told in exultant and overdrawn sentences, 
with the result that the seepties, grown suspicious of official 
publicity, remained unconvinced. But none of the audience 
who heard Major Vincent’s talk, who had seen the big Twelve 
in a fighting machine, and who had talked to aviators and 
mechanicians, remained unconvinced. ; 

C. F. Kettering, vice-president of the Dayton Wright com- 
pany, visualized for his audience the practical requirements 
for a successful airplane, how the fighting machine which his 
company was building had been adapted from foreign designs 
for the Liberty engine and to American quantity production 
methods, and the necessity for the accessory people to realize 
the vital part they must play. Kettering has a gift for pre- 
senting things forcefully, crisply and humorously. He knew 
his subject and his talk made a lasting impression, as it came 
from a man who is respected first for his ability as a produe- 
tion engineer. 

The confidence inspired by knowledge on the aviator’s part 
of the good workmanship and materials in his plane was the 
subject of a talk by Captain Hannay, R. F. C. He added the 
weight of his expert opinion as to the effectiveness of the 
Liberty engine and the excellent performance of the Combat 
machine, the first of which are being now produced, and which 
will later, he hoped, form a large part of our aerial effectives 
at the front. Captain Hannay’s attitude was one of polite 
credulity as to what we were to do in the future, but he asked 
very earnestly that we do something quickly. 

Orville Wright was expected, but was unable to attend, as 
the old injury to his leg was again giving trouble. The pur- 
poses of the gathering were explained by H. E. Talbot, Jr., 
president of the Dayton-Wright company, who also acted as 
toastmaster in introducing the speakers. 

Those who attended follow: 

At speakers’ table were seated: H. E. Talbott, Jr., Presi- 
dent, The Dayton Wright Airplane Co.; Captain Hannay, 
Royal Flying Corps; C. F. Kettering, Consulting Engineer, 
The Dayton Wright Airplane Co.; Major Vincent, U. S. Signal 
Corps; Frederick Patterson, Vice-President The National Cash 
Register Co.; H. M. Estabrook, President The Barney & Smith 
Car Co.; G. M. Williams, Assistant to President The Dayton 
Wright Airplane Co.; A. B. Hilton, Dayton Metal Products 
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Co.; Thomas P. Gaddis, Secretary, The Dayton Wright Air. 
plane Co.; R. O. Gill, Factory Manager, The Dayton Wright 
Airplane Co.; J. M. Schoonmaker, Jr.; Chief Engineer, The 
Dayton Wright Airplane Co. 

The following guests were in attendance: J. C. Widman, 
J. C. Widman Co., Detroit, Mich.; Chas. Widman, J. C. Wid. 
man Co., Detroit, Mich.; J. N. Roberts, J. N. Roberts Co., New 
Albany, Ind.; A. D. Wilt, Jr., Schweppe & Wilt Mfg. Co., De. 
troit, Mich.; J. B. Clare, Schweppe & Wilt Mfg. Co., Detroit, 
Mich.; F. A. Chapman, Ypsilanti Reed Furniture Co., Ioni 
Mich.; F. R. Eaglesfield, Kawneer Mfg. Co., Niles, Mich.; Mr, 
Preston, Goodyear Tire & Rubber Co., Akron, Ohio; Mr, 
Russon, Goodyear Tire & Rubber Co., Akron, Ohio; Griswold 
Wilson, General Rubber Goods Co., Cleveland, Ohio; L. H., 
Wallace, General Rubber Goods Co., Cleveland, Ohio; A. J, 
Jupp, The Lunkenheimer Co., Cincinnati, Ohio; M. L. Mitchell, 
The Robt. Mitchell Furniture Co., Cincinnati, Ohio. 

J. A. Aull, The Lunkenheimer Co., Cincinnati, Ohio; L. BE. 
Bauer, Dayton, Ohio; C. L. West, West Wood Working Co., 
Chicago, Ill.; W. L. Batt, Hess Bright Mfg. Co., Philadelphia, 
Pa.; W. F. Palmer, National Serew & Tack Co., Cleveland, 
Ohio; R. P. Troxell, W. H. Hoover Co., New Berlin, Ohio; 
C. W. Dickinson, General Fireproofing Co., Youngstown, Ohio; 
Mr. Ahlbrandt, American Rolling Mills, Middletown, Ohio; 
Mr. Duggan, Aluminum Co. of America, Cleveland, Ohio; 
J. Lloyd, Phillips Sheet & Tin Plate Co., Merton, W. Va; 
W. P. Taylor, Lewis Spring & Axle Co., Chelsea, Mich.; A. N. 
Wilcox, Dayton Wire Wheel Co., Dayton, Ohio; R. E. Clingan, 
Hess Bright Mfg. Co., Philadelphia, Pa.; W. R. Brewer, Kel- 
log Switchboard & Supply Co., Chicago, Ill.; H. W. Adams, 
Jr., Seovill Mfg. Co., Waterbury, Conn.; I. J. Mandel, Na- 
tional Lock Co., Rockford, IIl.; 

Geo. Newbold, AVIATION AND AERONAUTICAL ENGINEERING, 
New York; J. M. Howett, Brightman Mfg. Co., Columbus, 
Ohio; J. T. Annas, Western Automatic Machine Screw Co., 
Elyria, Ohio; R. Oldfield, Western Automatic Machine Serew 
Co., Elyria, Ohio; J. T. Bowlus, Ridgley Trimmer Co., Spring- 
field Ohio; Mr. Williams, Ridgley Trimmer Co., Springfield, 
Ohio; C. C. Koontz, Union City Body Co., Union City, Ind.; 
C. C. Attlespurger, Sedan Body Co., Union City, Ind.; Mr. 
Cheyney, Aluminum Co. of America, Cleveland, Ohio; Mr. 
Varney, Aluminum Co. of America, Pittsburg, Pa.; J. C. 
Turner, J. C. Turner Novelty Co., Dayton, Ohio; Bruce Ott, 
Maxwell Motor Co., Dayton, Ohio; J. C. Peil, Maxwell Motor 
Co., Dayton, Ohio; R. B. Dutch, Troy Mfg. Co., Troy, Ohio; 
C. C. Cross, Troy Mfg. Co., Troy, Ohio; R. R. Root, Globe 
Machine & Stamping Co., Cleveland, Ohio; Mr. Drosche, 
Turner Novelty Co., Dayton, Ohio; Wm. Kern, Turner Novelty 
Co., Dayton, Ohio. 

F. W. Eggers, Eggers Veneer Seating Co., Two Rivers, 
Wis.; G. S. Hamilton, Hamilton Mfg. Co., Two Rivers, Wis.; 
A. J. Clampitt, Hamilton Mfg. Co., Two Rivers, Wis.; R. R. 
Newell, J. A. Roebling Sons Co., Cleveland, Ohio: Carl Loy, 
Columbia Steel Shafting Co., Pittsburg, Pa.; E. J. Ickes, Co- 
lumbia Steel Shafting Co., Pittsburg, Pa.; H. G. Carnell, Na- 
tional Cash Register Co., Dayton, Ohio; M. E. Serviee, 
National Cash Register Co., Dayton, Ohio; J. H. Frankmer, 
National Cash Register Co., Dayton Ohio; F. A. MeGee, Bald- 
win Co., Cincinnati, Ohio; Mr. Hinckley, Packard Agency, 
Dayton, Ohio; W. F. Thoms, Indiana Lamp Co., Connersville, 
Ind.; Frank Ansted, Indiana Lamp Co., Connersville, Ind.; 
F. A. Durnell, Keyless Lock Co., Indianapolis, Ind.; Fred 
Gennett, Star Piano Co., Richmond, Ind.; Harry Gennett, Star 
Piano Co., Richmond, Ind.; Mr. Frost, Superior Steel Corp., 
Pittsburg, Pa.; W. H. Kohler, J. A. Fay & Egan Co., Cin- 
cinnati, Ohio; Captain Newman, U. 8S. Signal Corps: Houston 
Lowe, Lowe Bros. Co., Dayton, Ohio; B. L. Lotz, Lowe Bros. 
Co., Dayton, Ohio; J. M. Graham, Lowe Bros. Co., Dayton, 
Ohio. 

The following, connected with The Dayton Wright Airplane 
Co., were also present at the banquet and acted as guides dur- 
ing the tour of inspection: C. J. Sherer, H. A. Fitzjohn, R. H. 
Turner, H. K. Hamilton, C. H. Gosiger, O. F. Schmidt, H. 5. 
Mathers, H. P. Wardwell, F. A. Ford, J. L. Primmer, A. P. 
Smith, E. Darrow, L. C. Luneke, H. F. Wygant and B, M. 
Shofstall. 

The executive officers of The Dayton Wright Airplane Co. 
are: H. E. Talbott, chairman board of directors; H. E. Talbott, 
Jr., president; G. M. Williams, assistant to president; C. F. 
Kettering, consulting engineer; R. O. Gill, factory managet; 
and J. M. Schoonmaker, Jr., chief engineer. 
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WHEN THE GLORIOVS DAWN OF VICTORY COMES AND THE TRVE 
STORY OFTHE WAR CAN BE TOLD, IT WILL BE FOVND THAT CVRTISS 
AEROPLANES AND CVRIISS MEN HAVE “DONE THEIR BIT” 


CVRTISS AEROPLANE AND MOTOR CORPORATION, BVFFALO, V.S.A. 


DVD ZAVAV/AV7OV/AV/0V/OVTAVZAVAW/OV/DZAWAN/AVAVAWDOWAVAVO/ 


aay 


Ni/ VBA BVA Wa 


(OW Aviwvie 


ay 


WA AWA EIA E Wee LN 


Wwave 


DOONAN 


WOW 


WAW/AWANIZBWOWAVZOV/AW7 


— ee a aeons ee 


ay) A\i/ 


WEVA OVAN 


xf 





44 AVIATION February 1, 191g 








Model T. T., 90 h. p. Training Tractor 








WITTEMANN-LEWIS AIRCRAFT COMPANY 
pee ewer ne. volt 

















WALDEN-HINNERS COMPANY 


BUILDERS OF AIRCRAFT 


MILITARY AIRPLANES 
SEAPLANES 
FLYING BOATS 


OFFICE AND FACTORY 
EDGEWATER, N. J. 
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YOUR COUNTRY NEEDS 


AIRPLANE MECHANICS AND AVIATORS _ | 


Young men contemplating entering the United States air 
service will now be able to obtain sound preparation under 
expert instructors of Airplane Mechanics and Aviation. 





ENORMOUS DEMAND FOR TRAINED MEN 


66 * have seen and heard much of the proposal of 100,000 planes to 

be provided by the United States within the next year. In a 
country where one great industry produces a million and a half motor cars 
per year, the fabrication of one hundred thousand planes might seem easy, 
but actual figures, based on three years of actual experience in the war, 
show that there are now between forty and fifty men of the auxiliary 
services required for each active machine at the front. If the same ratio 
should be adhered to in our service, it would mean that some 4,000,000 
men would be required in our aeronautical department on foreign soil 
between our ports of debarkation and the fighting front.’—Howard E. 

















Coffin, Chairman of the Aircraft Production Board, in The New York * 
Times, January 11, 1918. ~ 
SCHOOL’S METHODS THOR- COMPLETE EQUIPMENT IS | ee 
OUGHLY ENDORSED PROVIDED 








Lewis Gun Instruction 
included in 


CADETS’ 
COURSE 


for men prior to going to 
ground school. Course also 
covers Engines, Planes, Aero- 
dynamics, Construction, Rig- 
gings, etc. 








if 











HE School was founded to meet an urgent 
need by former Army and Navy men of 
highest standing, who appreciated the responsi- 
bility. Recognized as experts in the aviation 


EVERY appurtenance needed for instruciion 
is provided in the school. A complete air- 
plane is in the class room—a Curtiss J. N. 4 
Several airplane motors are provided and pupils 


world, they planned the details of equipment are instructed concerning each part and how 
and instruction. The school has been investi- to assemble them. Lewis gun instruction is 
gated by technical journals and newspapers and given with an, actual Lewis gun. This enables 


thoroughly endorsed. Every applicant for tui- 
tion is presented with proofs of the school’s 
reliability before his enrollment is solicited. 








the instructor to combine theory and practice, 
which gives the pupil knowledge that readily 
becomes practicable when he leaves the school. 














ee 


Besides the opportunity for service under the flag, Aviation is the 
Industry of Today, and after the war chances for advancement will 
be boundless. 


ARMY, NAVY and AIRCRAFT INDUSTRY 


Instruction given in airplane mechanics and aerodynamics under 
three aviation officers who have had active service in 
Daily lessons (three hours), morning, afternoon or evening. 


We prepare men for 


FLYING TAUGHT | 


France. 
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a counterbalanced aviation 
crankshaft.... 


Patented July 10th, 1917 


one of the |8 different 

models we are now making 

for 14 aviation motor companies. . . 
reduces vibration and eliminates bearing pressure 


We have shipped 59,718 Counterbalanced Crankshafts to January 7, 1918 


THE PARK DROP FORGE CO. CLEVELAND, OHIO 

















STEEL SPINDLE Y 
RIGHT & LEFT THREAD © 





THE JORGENSEN PATENT 


ADJUSTABLE HAND SCREW 


is the first real improvement in years over the old style Wood 
Hand Screw. 
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JAWS CAN BE ADJUSTED TO ANY ANGLE. This is a decided advan- 
tage, as it saves the time usually spent in squaring up irregular sur- 
faces. A single clamp will adjust to any of the positions shown, or 
any modification of them. One jaw can also be made to overlap 
the other. 







SEND FOR SPECIAL CIRCUI.1&R NO. 110 


HAMMACHER, SCHLEMMER & CO. 


HARDWARE, TOOLS AND SUPPLIES 
New York, Since 1848 Fourth Avenue & 13th Street 
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TuomaseMorse Atecrarr Corporarion 


ITHACA ° N.Y. We S.A. 


Contractors to U. S. Government 

















“THE TANDEM BIPLANE” 








INHERENT LONGI- 
TUDINAL STABILITY 








Richardson Aeroplane Corporation, Inc. 
New Orleans, La. 




















The 
Lanzius 
Variable 
Speed 


Aeroplane 


Executive Offices 608-609-610 Singer 
Building, 149 Broadway, New York City. 
Telephones 6710-6711 Cortlandt. 


Lanzius Aircraft Company 
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L WALNUT 
QUA-OHIO-V- 








HE HARTZELL WALNUT PROPELLER COMPANY wishes to an- 
nounce that Frederick Charavey is now allied with their company in 
charge of the design and manufacture of Liberty Propellers. 


Harry B. Wise, formerly sales manager of the Aeromarine Plane & 
Motor Company, will now represent the Hartzell Walnut Propeller Com- 
pany in their New York office in the sale of Liberty Propellers, Hartzell 
Walnut Steering Wheels and Walnut Veneer for airplane construction. 


New York Office: Room 1010, Times Building. ’Phone, Bryant 9159 
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We wish to announce that we are manufacturing a 
line of the highest grade wood-working machinery. 


We are specialists in wood-working machinery for 
aircraft requirements. 


Our technical men are at your service to aid you in 
your problems. 


P. PRYIBIL MACHINE COMPANY 


INCORPORATED 


912-524 West Forty-first Street, New York 


Prompt Deliveries 











RESISTAL 
AVIATOR GOGGLES 


UNSHATTERABLE 


Test Pieces of RESISTAL Free on Request 
TEST IT WITH A HAMMER or EVERY KNOCK A BOOST 
KNOCK 1. 
BREAK any piece of 
any other kind of glass 
with a single hammer- 
blow. Note result. 














KNOCK 2. 
HIT the RESISTAL 
lens a SINGLE blow in 
the same manner, with 
same hammer, but be 
sure you hit a little 
HARDER blow this 
Q In addition to the Army standard frame time. Note result. = —— — 











Ces / 
/ | 


RESISTAL is now made in a variety of THE DIFFERENCE IN RESULTS IS THE DIFFERENCE IN THE 
4 LENS. 








Pa > For ¢ AF: - oworgoles ¢ ok a ‘ 
frames for aviator goggles and masks. ayeny nietn te a meee. 
Naval and military pilots insist upon All other tests are misleading. Nothing but RESISTAL—the only 
RESIST ; 5 non-shatterable glass—will give the result. 

eSIS = 
RESISTAL Goggles. EVERY KNOCK IS A BOOST. 
The United States Army and United States Navy have furnished all 


@ The Navy Department also has adopted aviator goggles with Resistal lenses. Adopted also by United States 
LC TOON — . Army for gas mask lenses. 
RESISTAL for aviator goggles and masks. DESIGNED FOR EVERY USE WHERE GLASS MAY BREAK 


For further particulars address 


STRAUSS & BUEGELEISEN 


438 BROADWAY GOGGLE MANUFACTURERS NEW YORK CITY 
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By reason of the increased manufacturing facilit es made avail- 
able in the new plant at Milwaukee, and the output of the factory at 
Elizabethport, New Jersey, large contracts can be accepted ‘or aero 
propellers for prompt delivery. 


In point of design, construction and finish, the “United States 
Aero Propeller’ is the finest the market affords. 


UNITED STATES AERO PROPELLER COMPANY 


GENERAL OFFICES: 
BECHER AND GREENBUSH STREETS 


MILWAUKEE, WISCONSIN, U. S. A. 


FACTORIES: 
MILWAUKEE, WISCONSIN 
ELIZABETHPORT, NEW JERSEY. 














Two Methods of Measuring a Wing Rib Cap Strip, 
the old Two Foot Rule way and the modern Rogers way. 


The Rogers method of measuring with a Rogers Fig. 13 Double 
Ended Limit Gauge ground accurate to .0001 of an inch with a 
tolerance limit of plus or minus 1/64’’, is shown on the right. This 
is the limit of accuracy called for on this particular job. 


Rogers Accuracy Has Been the Foundation of Rogers Success 


ROGERS CONSTRUCTION COMPANY, AIRCRAFT PARIS 


GLOUCESTER CITY, NEW JERSEY 
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- Aeroplane ‘ BN , 
| a setae and Aircraft Dials e 
Lumber / Made Bright At Night = 
| a With Marvelite 
. 4: ; 
| Specialists a A Radium compound which is practi- | 
| ©. cally permanent. Meets Government 
| requirements. 
| Marvelite may be applied by . 
: A 1 k ae oe, ees manufacturer ; 
yy or by us. Send us a sample 
| aSKa S p ruce | eA me 2 — we will treat it with 
oF arvelite without charge and 
| B ] ac k W a ] nut AS submit estimates. , 
: 
W ii Ask for Booklet No. 6, giving valuable 
Tough hite Ash "% information about Marvelite and lumi- Bal 
[3 nous dials. [F. 
: i 
| |" | COLD LIGHT MFG. CO. 
CHETH AM LUMBER CO Inc | jf 558 West 158th Street New York 
%9 - f ¥ Telephone, Aud. 8047 ig 
| 15 William Street New York 
Telephone, Hanover 6028 
| 
RMR ee i 


AIR SERVICE JOURNAL 


A Weekly News Magazine Devoted to the 
Interests of the Army and Navy Air Services 


Prints all the news of the air services ; personal activities of interest to the serv- 
ices ; foreign events in the air; : developments i in the aircraft industry and notes of 


the flying fields. 

Special articles on military and naval aeronautics of interest to officers and 
enlisted men appear in every issue. 

The latest and best photographs illustrating aerial happenings all over the world 
are featured. 

The progress and achievements of the air services recorded in brief and attractive 
form. 


Published every Thursday by 








AIR SERVICE JOURNAL 


120 West 32d Street NEW YORK, N. Y. 


SUBSCRIPTION PRICE 
$3.00 a Year; Foreign $4.00 Single Copies 10 Cents 


NA TN 
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- Johns-Manville 


Aeronautic 






COVERS 
THE CONTINE! 


/ Instruments 


haw ee co 


UR designing staff and 
manufacturing organ- 
ization are both at the call 
of those who require vpeed 
indicating and revolution 
recording instruments. 


We invite your special 
problems in airplane acces- 
sory apparatus. 


H. W. Johns-Manville Co. 
New Yerk City 


10 Factories. Branches in 60 Cities 














PHOTOGRAPHIC TESTING DEPARTMENT OF 
CAMERAS 


THE BROCK 
AUTOMATIC CAMERAS 


are the only cameras that make good negatives 
with shutter speeds of 1/100th of a*%second or 
less at speeds of over 100 miles per hour. 


ARTHUR BROCK, JR. 


511 Bullitt Building, 131 South Fourth Street 
FACTORY—533 North Eleventh Street 
PHILADELPHIA, PA. 


Scientific Instruments, Tools, Dies, Jigs and Fixtures 


OFFICE 


Factory occupies 23,000 square feet of floor space 
Screw Machine Capacity up to 2% inches 























Yale Spur-geared 
Block handling 
Motor 


YALE HOISTS 


Ease labor—increase efficiency 


The YaleSpur-geared Block conserves the time and energy of the operator 
—lessening the effort required to handle materials to and from machine; in- 
creasing his working capacity, assuring his safety. 


The Yale Spur-geared Block adds to the output of each machine, saving 
time in each operation of placing and removing the job—adding to produc- 
tion capacity of the individual worker and the machine. 


The purchaser of the Yale Spur-geared Block is furnished with a certificate 
that each block has been tested and approved under a working load of 
3360 Ibs. to the rated ton. The guarantee is the block itself 

For sale by Machinery Supply Houses 
Put your hoisting problems up to us. 
ASK FOR NEW CATALOG. 


For factory locking equipment use a Yale 
Master-key System. Write us for particulars. 


The Yale & Towne Mfg. Co. 


9 East 40th Street New York City 























pM OANA 


Dashboard 
Altimeters 





Recording 
Barographs 


Pocket and Watch 


= Aneroid Barometers 


Prices and Deliveries on Request 


A. HAUSTETTER 


308 Madison Avenue, New York City 


ONAN 


In 


! 


\ 


AAA A NM 





Feb 





1918 


— 








February 1, 1918 





Aluminum Company of America 
PITTSBURGH, PA. 


MANUFACTURERS OF 
Aluminum Ingot, Sheet, Tubing, Wire, 
Rod, Rivets, Moulding Extruded 
Shapes, Electrical Conductors 
GENERAL SALES OFFICE, 

2400 Oliver Building, Pittsburgh, Pa. 
BRANCH OFFICES: 


Boston....................131 State Street 
Chicago........1500 Westminster Building 
Cleveland.......950 Leader-News Building 
Detroit ................1512 Ford Building 
Kansas City......308 R. A. Long Building 
New York.... ......120 Broadway 


Philadelphia. . . /1216-1218 Widener Building 

Rochester ...........1112 Granite Building 

San Francisco..........731 Rialto Building 

Washington. .509 Metropolitan Bank Bldg. 
CANADA 

Northern Aluminum Co., Ltd...... Toronto 
LATIN AMERICA 

Aluminum Co. of So. Am...Pittsburgh, Pa. 
ENGLAND 

Northern Aluminium Co., Ltd..... London 


Send inquiries regarding aluminum in any form to 
nearest Branch Office, or to General Sales Office 
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Special Aeroplane Strut 
Lathe 
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Built heavy Cuts smoother 
and rigid to and works 
eliminate closer to 





vibration finish size 


Mattison No. 216 Heavy Type Copying Lathe 


This machine is in successful operation in some of the 
largest aeroplane factories in the country, on Interplane and 
Landing Gear Struts. 


It is designed especially to meet the exacting needs of strut 
work, and is a great improvement over the ordinary Copying 
Lathe, both as to quality and quantity of output. 


Write us today. Get posted on the possibilities of this new 
machine. 


C. MATTISON MACHINE WORKS 
863 Fifth Street Beloit, Wisconsin, U.SA.. 
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(CHRISTENSEN GELF GTARTER 


A PROVEN SUCCESS IN 
AVIATION SERVICE 























Starts the motor instantly regardless 
of weather conditions 


Eliminates dangerous hand-cranking 
and other starting troubles 


The Christensen Engineering Co. 
861 First National Bank Milwaukee, Wis. 














© MANUALOF @ 
MILITARY AVIATION 


by 
Major H. LeR. Miller—$2.50 


A complete guide for all stu- 
dents of this most important 
branch of the service. Is 
printed on imported Bible 
paper, making a light, compact 
volume. Approved by the War 
Department. 


NOW BEING USED BY THOUSANDS IN 
THE AVIATION TRAINING SCHOOLS 


Order Now 
GEO. BANTA PUBLISHING CO. 


Menasha, Wisconsin 


Send for Catalogue of Military Books 
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EDWIN B:STIMPSON COMPANY 


SHEET METAL 


BROOKLYN. NEW-YORK 


SHEETS ROLLS WIRE 


BRASS & COPPER. 


BARS TUBES RODS 
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DROP FORGINGS 
| 


THE WHITMAN & BARNES MANUFACTURING CO. 


ESTABLISHED 64 YEARS 
1000 WEST 120th STREET, CHICAGO, ILL. 

















FOXBORO 


TRA0S MARK 


QUALITY INSTRUMENTS FOR AIRPLANES 


Airspeed Indicator or Buoyancy Meter Indicating Dial Type Thermometer 


Gasoline Level Indicator for circulating oil and water 
OIL PRESSURE GAUGE AIR PRESSURE GAUGE 


The Foxboro line also includes many different types of indicating and recording 
gauges and thermometers designed for all sorts of conditions and purposes. 


THE FOXBORO CO., Inc., FOXBORO, MASS., U.S.A. 


New York CHICAGO PITTSBURGH PHILADELPHIA St. Louis 
SAN FRANCISCO BIRMINGHAM, ALABAMA Peacock Bros., MONTREAL 








ORDNANCE ENGINEERING CORPORATION 


NEW YORK OFFICE LONDON OFFICE 
120 Broadway, Equitable Building 19 Queen Anne Chambers, Westminster, S. W. 
Government Contractors $3 Consulting Engineers 


Manufacturers of Illuminating Shells, Trench Howitzers, Hand Grenades, etc., etc. 
Naval and Military Appliances and Parts designed, developed and perfected 


Designers and Builders of Military and Naval 
AIRCRAFT 
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These Count in Aeroplane Construction 





NON-INFLAMMABLE 


Cellulose Acetate Base 


Gelestron Cloth Varnishes 


provide another SAFETY FACTOR 





NON-INFLAMMABLE 


Gelestion sheets s° Films 


Transparent — Waterproof 


MANUFACTURED BY 


Chemical Products Company 


93 Broad Street Boston, U.S. A. 
Manufacturers of Cellulose Acetate for nearly 15 years 
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Factors of Safety 


ULMER'’S 


Waterproof Cement 


Is Used Successfully 
As a Cement and 
Dope for Airplanes 


IT DOES THE WORK 
Only One Quality 


“JUST THE BEST” 


THE ULMER LEATHER CoO. 
P. O. DRAWER 42 


NORWICH CONN. 








WESTMOORE 
SPLITLESS 
PROPELLER 





Built for high power motors 
Water proof and heat proof 


QUANTITY PRODUCTION 


WRITE FOR INFORMATION 
Address Aircraft Department 


WEST WOODWORKING COMPANY 
308-324 N. Ada Street Chicago 


Cable address “*“SWESCO” 


Cabinet makers with over thirty years’ successful 
business behind them 








ee 








ee re) 
TURNBUCKLES 


of the 


Highest Quality 


to Meet the Most 
Exact Requirements 


Standard Screw Co. of Penna. 
CORRY, PA. 


New York Office: Woolworth Building 
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Designed and Built to 
meet the exacting 
requirements of 


Airplane Service 


combining 


Light Weight 
Efficiency and 
Durability 


Diagonal and Square 
Honeycomb Types. One 
Quality Only— 

The Best 


Our engineering experience 
and up-to-the-minute man- 
ufacturing facilities are at 


your disposal. 


TheG « OMfg. Co. 


New Haven, Conn., 



















IN ACTUAL DAILY 
PERFORMANCE 


In every branch of military service—Engineer- 
ing Corps, Aviation Section, Quartermaster 
Corps, and general Patrol, Scout, and Dispatch 
duty—you will find the 


FIndian Motocycle 


With Powerplus Motor 


Greatest strength, endurance, speed, power, accessibility, 
and all-round dependability. 
We will be pleased to arrange demonstrations of all Indian 
models for interested military officials 

Illustrated Indian Catalog and other de- 

scri plive literature sent anywhere on request 
HENDEE MANUFACTURING COMPANY 

(Largest Motorcycle Manufacturers in the World) 

767 STATE STREET SPRINGFIELD, MASSACHUSETTS 
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Elastic Aviation Cord 
For Shock Absorbers on Airplanes 





We originated and have developed 
this special heavy elastic cord for air- 
plane shock absorbers. 

We are the largest manufacturers 
in the world of Heavy Elastic Cord 
and owing to our factory capacity we 
can make prompt deliveries. 

Samples on request 


J. W. WOOD ELASTIC WEB CO. 


FACTORY: STOUGHTON, MASS. 
OFFICES 

a oe ae te NEw YORK 
© ee 
. MONTREAL, CANADA 


45 East 17TH STREET. 
181 W. LAKE STREET 
32 St. PETER STREET. 














SPECIALTY COMPANY 
MANUFACTURERS 


ERIE 


OF 


Aircraft Metal Parts 








in conformity with the standards 
adopted by the International 
Standardization Committee. 


ERIE STANDARD 


Guarantees Perfect Workmanship 








ERIE SPECIALTY COMPANY 
Offices: 25 PINE STREET, New York 


Factory: Erie, Pennsylvania. 
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No. 2B PLAIN MILLER 


Single Pulley Drive 
12 changes to spindl speeds No. 9 taper in spindle. 
6 changes to each spindle speed Table 8} x 37° 
Hardened machine steel gears throughout insure 
maximum driving power at all speeds. 


We also build Universal Millers, Dividing Heads, 
Vertical Attachments and Vises. 


Write for Cireular 


THE FOX MACHINE COMPANY 


1810 W. Gavson St., Jackson, Mich. 
Formerly of Grand Rapids, Mich. 





IT’S MEETING THE AEROPLANE 
PROPELLER PROBLEM 


Everywhere, throughout the allied nations, the Defiance No. 613 
Aeroplane Propeller Turning Lathe is meeting the Aeroplane 
propeller problem. Installations by the Unit States Govern- 
ment, England, and leading aeroplane propeller manufacturers. 
stand to endorse this machine as the most practical and 
economical method in use today. 


DEFIANCE AEROPLANE PROPELLER 
TURNING LATHE 


is a high productive machine, and will keep pace with present 
day requirements either in output, accuracy, or production cost. 
Each machine in operation takes the place of eight to ten skilled 
workmen. With one man operating a number of machines the 7 
wage item is cut to little or no consideration, all of which is d 
added to profits. This machine will turn aeroplane propeller , 
blades of any size—to any shape or pitch—and leaves but the q 
final finishing to be done by hand. It will duplicate struts, as 
well as propellers, of irregular shape to exactness. 





An illustrated and descriptive circular of 
this machine will be mailed on request. 


THE DEFIANCE MACHINE WORKS 


DEFIANCE, OHIO, U. S. A. 


NEW YORK CITY LONDON, ENGLAND 








“DALTON SIX” 


In the Manufacture 
of Aeroplanes or the 
many smali parts 
comprising a Unit 


“Dalton Six” 


is indispensable. 

Furnished for 
English or Metric 
Thread Cutting. 

One Manufacturer 
of fine instruments 
for aeroplanes now 
has 


(36) “DALTON SIXES” Installed 


Why Not Investigate? 
BULLETIN B602C GIVES DETAILS 





Dalton Manufacturing Corp. 
Successors to Dalton Mach. Co., Inc. 


1911 Park Avenue New York, U.S. A. 


— 











Fahrig Anti-Friction Metal 


The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 





Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in this 
one tin-copper alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 


When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 
motor. 


FAHRIG METAL C0.,34 Commerce St.,N.Y. 
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ROME 
AERONAUTICAL 
RADIATORS 


Developed from years of experience in 
building all types of radiators. 


They possess every feature and qualifi- 
cation necessary for a high grade 


product. 


STRONG 
EFFICIENT 
DURABLE 


Used on the best American flying machines. 


Our engineering department is at your 
service. 


Rome - Turney Radiator Company 
Rome, N. Y., U. S. A. 





“Flexo” Aero 


RADIATORS 


The only The only 

core that core that 

will stand can be so 

severe bent 

landing without 

shocks. injury to 
the metal 

No sharp or soldered 

corners joints. 

to crys 

tallize 

through 

vibration. 





“FLEXO”—PATENTED 


FLEXO MANUFACTURING CO. 


1312-1320 E. 12th STREET LOS ANGELES, OAL. 











— 


FUEL LEVEL 
GAGES 


This cut shows our 
Model 51 Gage 
which is standard on 
practically all type 
of military training 
machines. 








Other types of gages 
in large quantities 
are “doing their 


bit” as part of the 
equipment of Eng- 
lish Government 


Warplanes. 











SPECIAL TYPES DESIGNED 
FOR YOUR ESPECIAL NEEDS. 


BOSTON AUTO GAGE CO. 


8 WALTHAM STREET, 


BOSTON, MASS. 











~ TM 


AJAX 
Auto and Aero 
Sheet Metal Co. 


Manufacturers 
and — 


AERO 
RADIATORS 
INTAKE 


and 


EXHAUST PIPES 


H. W. MEYER 
245 W. 55th St. 
New York 


~~ F 



























| 
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AEROPLANE 
RIMS and WHEELS 


Made by the oldest and best known 
steel rim and wire wheel makers in 
America. 





Quotations gladly furnished. 


The MOTT WHEEL WORKS 
Utica, N. Y. 





U. S. and Foreign Governments 
Approve The “Perfect Starter ” 


This is a compressed air starter convertible to an air com- 
pressor for storing the air for its own energy. It has ample 
power and speed for magneto starting. 

Model C—For starting engines up 
to 250 H.P.; weighs 39 lbs. and com- 
plete for singie engine installation 
70 lbs., for twin engines 110 lbs. 
Model D—For starting engines up 
to 150 H.P.; weighs 34 lbs. and com- 
plete for single engine installation 
58 lbs., for twin engines 96 Ibs. 


Write for Booklet 


THE MOTOR-COMPRESSOR CO. 
Newark, New Jersey, U.S. A. 











PONTOONS 


FLYING BOAT HULLS 


Built from your designs 
or from ours 


Palmer-Simpson Corp. 
Saranac Lake, N. Y. 





Rubber Aero Cord 


FOR SHOCK ABSORBERS 


Prompt Delivery 


THE RUSSELL MANUFACTURING CO. 


349 Broadway, New York City 


Factories: MIDDLETOWN CONNECTICUT 














Wood Working 
Machinery 


ADAPTED FOR 


Aeroplane Builders 


Distributors of), 


The CHERCU LESS Line 


MACHINERY MERCHANTS 


Incorporated 
50 Church Street New York 




















AIRCRAFT WIRE 
AIRCRAFT STRAND 
AIRCRAFT CORD 
THIMBLES AND 
FERRULES 











MADE BY 


Trenton, N. J., U.S. A. 








John A. Roebling’s Sons Co. 








Custer 
Statoscope 


_ A glance tells whether ascend- 
ing or descending and gives 
relatives speed of movement. 


Construction simple. No 
mechanical parts to get out of 
order. No outlet tube to pinch. 


Continuous registration. 
Used by United States 
and British Governments 
Custer Specialty Co. 
26 North Ludlow Street 
Dayton, Ohio 
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PROPELLERS 






All recognized builders 
of airplane motors in 
America use Zenith on 
their product. 


Zenith Carburetor WA DOYLE 
Company TRENTON NJ 


New Yok DETROIT Chicage 









CAPITAL JIGS 


"GRINDER STAMPINGS vies METAL HOSE 
E realize in air or at sea there should be no For every Airplane Requirement 


faulty material. All machine parts must be 

made right and perform their functions properly, 
hence we have equipped our new plant to turn out work Write for specifications and prices 
of the highest quality. We offer our facilities to you 
and trust we may be of service. 








PENNSYLVANIA FLEXIBLE METALLIC 


TUBING COMPANY 
LANSING STAMPING & TOOL Co. Broad and Race Sts., Philadelphia 


LANSING, MICHIGAN New York Boston Chicago Detroit | Cleveland 


Will you give us a trial? 































LEYGRAND & CoO, | | VENEERED PANELS 





eM FOR 
120 Broadway, New York AIRPLANE and HYDROPLANE 
seins: iiialine CONSTRUCTION 


Send for Samples Chemically Treated Which Increases 


ALUMINUM SHEETS WATERPROOFNESS 
Screw Stock, Rod and Wire NEW JERSEY VENEER CO., Paterson, N. J. 


Teitephone, 3620 Paterson 

















D’ORCY’S AIRSHIP MANUAL 


An International Register of Airships 
with a Compendium of the Airship’s Elementary Mechanics 


By Ladislas d’Orcy, M. S. A. E. 
Over 150 Illustrations Price $4.00 Net 












1| 











GARDNER-MOFFAT CO., INC. 





120 West 32d Street 
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MANUFACTURERS OF 


SCREW MACHINE PARTS 
and METAL STAMPINGS 


of all descriptions for 


AIRPLANES 


Now producing parts for U. S. Govt. 


THE SAXON MANUFACTURING CO. 
TOLEDO, OHIO 
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ZSCOMMLSZ, 
AEROPLANE MOTORS 


are correctly designed with the highest 
quality materials and workmanship. 
Write for catalog of 6 and 12 cylinder models. 


WISCONSIN MOTOR MFG. CO. 


Station A. Dept. 338. Milwaukee, Wis., U. S. A. 



































DOEHLER 


BABBITT-LINED BRONZE 


BEARINGS 


have been used for years with the utmost suc- 
cess by the leading motor manufacturers 
in the automobile and airplane industries. 


Py , ml T tae as. 7. 77: 4 ta 
HLER DIE-CASTING Co. 
MAIN OFFICE AND EASTERN PLANT 
WESTERN PLANT BROOKLYN. N.Y. NEW JERSEY PLANT 
TOLEDO.OHIO. NEWARK. N.J. 


Alee Die-Cast Babbitt Bearings, Die-Castings in 
Brass & Bronese Aluminum and White Metal Alloys 








OUESENBERG 


THE POWER 
6) ee | ee | ONO 


DUESENBERG MOTORS CORPORATION 
120 BROADWAY, NEW YORK CITY 


CONTRACTORS TO THE UNITED STATES GOVERNMENT 





Aeroplane Cylinder Forgings 


We make a specialty of hollow forging in dies 
under our hydraulic presses, aeroplane cylinder forg- 
ings of high and low carbon O.H. or alloy steels. 


We have furnished cylinder forgings to practically 
all the engine builders in the United States. 


Also Propeller Hubs, Flanges and Shafts, etc 


Miscellaneous steam hammer and hy- 
draulic press die forgings of all types. 


Quick service our specialty 


TIOGA STEEL & IRON COMPANY 
52nd & Grays Avenue Philadelphia, Pa., U. S. A. 


HOSE 

























For PENNSYL- 
VANIA 
Every FLEXIBLE 
Airplane METALLIC 
Require- TUBING 
COMPANY 
ment Broad and Race 
Sts., Philadelphia 
Write for 
specifications New York Beston 
‘ond a oo - 














Classified Advertising 


10 cents a word. minimum enarge $2.00, payable in advance. Address repiies te advertisements with box numbers, care of 
AVIATION AND ABRONAUTICAL ENGINEERING, 120 West 32d Street, New York. 












ENGINEER-EXECUTIVE, at present engaged, is prepared 
undertake the organization of an airplane plant. Bquip- 
ment, production and operation plans available, also staff ex- 
berienced assistants. Address Box 91. 


(ee 





FOR SALE—Low powered .onoplane without motor. 
Neither amateur nor cheap. Highest grade material through- 
out. Address Box 95. 








WANTED—Head draughtsman for aeroplane draughting 
tom. Also experienced aeronautical draughtsmen and de- 
lallers, Only experienced men with highest recommendations 
teed apply. Address Box 66. 


I AM NOW IN A POSITION to take the representation of 
a few high class airplane specialties such as metal parts, 
scientific instruments, elastic cording, varnish, etc. Address 
Guido Covi, Via Principe Umberto No. 10, Milan, Italy. 














AVIATION SCHOOL OPENS—Three officers from the | 
firing line will prepare men for the U. S. Army and Navy air 
service and aircraft industry. Special course for cadets prior 
to entering ground school, including Lewis gun. Instruction 
in airplane mechanics, aerodynamics and flying—morning, 
afternoon, evening. Enroll tonight. Open Mondays; fuel ad- 
ministration grants heat and light. Open to the fullest in- | 
vestigation; references given. Eagle Aviation School, 114 i 
West 42nd St., New York. 
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issue are printed in heavy face type. 


ACCESSORIES AND INSTRU- 
MENTS 


DuVivier, Barnest J. 
Moto-Meter, The, Co. 


Sperry Gyroscope Co. 
Standard Aeronautical Co. 
Taylor Instrument Companies 


AIRPLANES 

Aeromarine Sales and Engineering 
Corp. 

American Automotive Co. 

Automotive Engineering Co. 

Bates Aeropiane Co. 

Blackhawk Airplane Co. 

Boeing Airplane Co. 

Burgess Co., The 

California Aviation Co. 

Curtiss Aeroplane and Motor Corp. 

Dayton Wright Airplane Co. 

Des Lauriers Aircraft Corp. 

Dewey Aeroplane Co. 

Fisher Body Corp. 

Flint Aircraft Co. 

Fowler Airplane Corp. 

Gallaudet Aircraft Corp. 

Heinrich, The A. 8S. Corp. 

Herrmann, Chas. A. 


Lawrence-Lewis Aeroplane Co. 
Lawson Aircraft Co. 

Lewis & Vought Corp. 
Longren Airplane Co. 
Michigan Aircraft Corp. 
Ordnance 


Eng. le 
Richardson Aeroplane Corp., Ine. 
Smith, Kyle, Aircraft Co. 
Springfield Airplane Co. 
Standard Aero 


Wittemann-Lewis Airoraft Ce. 
Wright-Martin Aireraft Corp. 


AIRPLANE ENGINES 


Aeromarine Plane and Motor Co. 
Automotive Engineering Co. 
Bournonville Motors Corp. 

A and Motor Corp. 
Duesenberg Motors Corp. 
General Ordnance Co. 

General Vehicle Co. 
-Seott Motor Car Co. 

Knox Motors Co. 

Miller, Harry A., Mfg. Co. 

Orle Motor Co. 

Packard Motor Co. 

Roberts Motor Mfg. Co. 

Sterling Engine Co. 

Sturtevant, B. F., Co. 


World's Motor Co. 
Wright-Martin Aircraft Oorp. 


AIRPLANE PARTS 
Auto-Aero Sheet Metal Co. 


Barcalo Mfg. Co. 
Century Telephone Construction 


New Jersey VYoeneer Co. 

Pressed & Welded Steel Prod. Co. 
Rogers Construction Co. 
Standard Parts Co. 


ALUMINUM 

Acieral Co. of Americes 
Aluminum Castings Co. 
Aluminum Co. of America 
American Metal Co., Ltd. 


Leygrand & Co. 

McAdamite-Aluminum Co. 

Se-Luminum Mfg. & Eng. Oo. 
(Solder) 

Stimpson, Edwin B., Co. 

United Smelting 2 Aluminum Ce. 


AVIATION SCHOOLS 
Atiantic Coast Acronastical Sta- 


tion 
Curtiss Training Schools 
Hydroaercraft Co. 
Michigan State Auto Schoo! 
Moler Aviation Instructers 
Stinson School of Aviation 


BALL BEARINGS 
Fafnir Bearing Co. 
Ball 


lerma Company of America. 
x K. ¥ Ball Ceo. 
. S&S. Ball Bearing Mfg. Co. 


BALLOONS; DIRIGIBLES 
Connecticut Aircraft Co. 

Custer Specialty Co. (Statoscope) 
Gas Engineering Co, (Gas Plants) 
Goodyear Tire and Rubber Co. 
United States Rubber Co. 


BAROGRAPHS AND 
ROMETERS 


Green, Henry J. 

Haustetter, A. 

Sussfield & Lorch 

Taylor Instrument Companies 


BEARING METALS 

American Bronze Co. 

Fahrig Metal Co. 

Levett, Walker M. Co. 

Myers, J. J. 

BUSHINGS 

Bound Brook Oil-Less Bearing Co, 


CARBURETORS 

Miller Carburetor Co. 
Stromberg Motor Devices Ce. 
Wheeler and Schebler 
Zenith Carburetor Co. 


CLOCKS AND WATCHES 
Chelsea Clock Co. 

Depollier, J., & Son 

Waltham Watch Co. 


CLOTHING 
Abercrombie & Fitch 
Rogers, Peet & Co. 
Sanders Co. 

Spalding, A. G., & Bros. 


COMPASSES 


Sperry Gyroscope Ce. 
Taylor Instrument Companies 


DOPE AND VARNISH 


Adams & Biting Co, 
erican 


Am 

Chemical Products Co. 
Conover, The C. E., Co. 
DuPont Chemical Works 
Flexible Compound Co. 
Harland, Wm., & Son. 
National Aeroplane Co. 
Perry-Austen Co. 

Pratt & Lambert 
Standard Varnish Works 
Valentine & Co. 

Weeks & Co. 


DRIFT INDICATOR 
Sperry Gyroscope Co. 

DRY KILNS 

Cutler Dry Kiln Co. 

Grand Rapids Veneer Works 


DYNAMOMETER 
Sprague Electric Works 


ENGINE PARTS 

Akimoff, N. W. 

Allegheny Forging Co. 

Barcalo Mfg. Co. 

Burd High Compression Ring Ce. 

Dallet, Thos. H. Co. 

Doehler Die Casting Co. 

Erie Specialty Ovo. 

Fibre Finishing Co. 

Gifford, Leland Co. 

Gill, P, H., & Sons 

Hydraulic Pressed Steel Ce. 

Levett, Walker M., Co. 

Park Drop Forge Co. 

Standard Parts Co. 

Taft-Peirce Mfg. Co. 

Tioga Steel & Iron Co. 

Williams, J. H., & Co. 
itman & Barnes Mfg. Co. 

Wyman-Gordon Co. 


ENGINEERING 
Automotive Engineering Co. 
Ordnance Engineering Corp. 
White, J. G., Engineering Corp. 
FABRICS 

Courtrai Mfg. Co. 

Lamb, Finlay & Co. 
McBratney, Robt, & Co. 
Whitman, Clarence & Co. 
FIRE EXTINGUISHERS 
Fyr-Fyter Co., The 
Johns-Manville Co., H. W. 
Pyrene Mfg. Co. 


GAGES 

Boston Auto Gage Co. 

Crosby Steam Gage & Valve Ce. 
Foxboro Co., The, Ine. 

United States Gage Ce. 
GASKETS 

Fibre Finishing Oo. 


GLUE 


Ferdinand, L. W., 2 Oe. 
Reeder & Adameaon 


BA- 


Aeronautical Trade Directory 


AVIATION AND ABRONAUTICAL ENGINEERING will furnish information and addresses of all companies listed below. 
rtisers in this 


GOGGLES 

Strauss & Buegeleisen 
Strong, Kennard & Nutt 
HOISTS 

Yale & Towne Mfg. Co. 


HANGARS 


American Bridge Co. 

Anchor Corrugating Constr. Co. 
Ashley Steel Bldg. Co. 

Austin Co., The 

Howell, Field & Goddard, Inc. 
Keasby & Mattison 

Milliken Bros. 

Pruden, C. D. Co. 

Virginia Bridge & Iron Co. 
LIFE PRESERVERS 


Universal Safety Mattress Co. 


LUMBER 

Alcock Co., John L. 
American Balsa Corp. 
Chetham Lumber Co. 
Delatour, J. 
Dutton, A, © Lbr. Corp. 
Ludlow, Israel 

Mengel. C. C., & Bros. Co. 
LUMINOUS COMPOUND 


Cold Light Mfg. Co. 

Cummings, W. L., Chem. Co. 
Radium Dial Co. 

Radium Luminous Material Corp 


MACHINERY, METAL WORK- 
ING 

Dalton Mfg. Corp. 

Defiance Machine Works 

Fox Machine Co. 

Rogers ry See 

Warner & Swas 


MACHINERY, WOOD WORK- 


ING 
Defiance Machine Works 
Fox Machine Co. 
Machinery Merchants, Inc. 
Mattison, C. E., Machine Works 
Olney & Warrin 
Rogers Construction Co, 
MANIFULDS 
Ajax Auto & Aero Sheet Metal Co. 
MAGNETOS 
Bosch Magneto Co. 
Berkshire Magneto Corp. 
Ericsson Mfg. Co. 
Remy Electric Co. 
Splitdorf Electrical Co. 
METALS 
Acieral Co. of America 
American Vanadium Co. 
Bethlehem Steel Co. 
Detroit Pressed Steel Co. 
Federal Pressed Steel Co. 
Garland Ventilator Co. 
Gueder, Paeschke & Frey Co. 
Levett, Walker M. Ce. 
Myers, 3. J. 
So-Luminum Mfg. Ce. 
Stimpson, Edwin B., Co. 
MODEL AIRPLANES 


Ideal Aeroplane Supply Ce. 
Wading River Mfg. Co. 
ag agg 
Hendee M 

OILS AND TUBRICANTS 
Baker Castor Oil Co. 
Graphite Lubricant Co. 
Gulf Refining Co. 
Sheppard Ideal Oil Co. 
Standard Oil Co. 

Swan & Finch 

Texas Co. 

Vacuum Oil Co. 
PACKING 

Fibre Finishing Co. 
PHOTOGRAPHY 
Brock, Arthur, Jr. 
Herbert & Huesgen Co. 
PISTONS 

Levett, Walker M., Co. 
PISTON RINGS 
American Piston Ring Co. 


PONTOONS 


Niagara Boat Co. 
Palmer-Simpson Corp. 

Welen Marine Equipment Co. 
PROPELLERS 

American Propelier & Mfg. Ce. 
Doyle, W. A. 

Hartzel Walnut Propeller Co. 
Lang peller Co. 

United States Aero Propeller Co. 
West Woodworking Co. 
PYROMETERS 

Forboro Oo.. The, Ine. 
Moto-Meter Co. 

Shore Instrument & Mfg. Ce. 


Tavine Trnatenment Campante 
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Names eof 


RADIATORS 
A 
Sass fire Ghee Set Man 
El Arco * Ce. 
English & Mersick Co. 
Flexo Mfg. Co. 
Livingston Radiator Co, 
Rome-Turney Radiator Coe, 
RIVETS 
Stimpson, Edwin B. Co. 
SCLEROSCOPE 
Shore Instrument & Mfg. Coe, 
SHEET METAL FITTINGS 
Rogers Construction Co, 
SHOCK ABSORBERS 
Dural Rubber ‘ 
General Rubber Goods Co, 
Russell Mfg. Co. 
Wood, J. W. Elastic Web Oe, 
SPARK PLUGS 
Champion Ignition Co. 
Johns-Manville Co., H. W, 
Pyro Ignition Co, 
Rajah Auto Supply Co. 
Splitdorf Electrical Co. 
SPEED INDICATORS 
Foxboro Co., The, Inc. 
Johns-Manville Co., H. W. 
Stewart Warner Speedemetw 
Corp. 
STABILIZERS 
Greene Aeronautical Co. 
Martin Arodynamic Stabiliser. 
Sperry Gyroscope Oo 
STAMPINGS 
Lansing Stamping & Tool Ce, 
Stimpson, Edwin B., Co. 
STARTERS 
Bijur Motor Lighting Co. 
Christensen, The, Engineering t& 
— Engineering Laborsteria 
0. 
Motor Compressor Co. 
Northeast Electric Co. 
Wagner-Hoyt Blectric Ce, 
TACHOMETERS 
Johns-Manville Co., H. W. 
Neilson Blower & Furnace Ce, 
Queen-Gray Co. 
Stewart Warner Speedometer Cer, 
Veeder Mfg. Co. 
TANKS 
Janney, Steinmetz & Ce. 


THERMOMETERS 
Foxboro Co., The, Ine. 
Moto-Meter Co. 

Taylor Instrument Companies 
TIRES AND RUBBER 
Dural Rubber Corp. 
Goodyear Tire & Rubber Oe. 
United States Rubber Co. 
TOOLS 

Browne & Sharpe 

Hall-Scott Motor Car Coe. 
Hammacher, Schlemmer & 0 
Lansing Stamping & Tool Os. 
Rogers, John M., Works. 
TRUCKS AND TRAILERS 
Federal Motor Truck Co. 
Four Wheel Drive Aute Ce. 
Nash Motors Co. 

Packard Motor Car Coe. 
Sechler & Co., The 

Service Motor Truck Coe. 
White Co. 


TUBING 


Empire Art Metal Co. 
Fraase, Peter A., & Co. 


TURNBUCKLES 
Dayton Metal ee Oo. 
Erie Specialty 
New York & , = Mew 
Stamping Co. 
Screw Co. 
WHEELS 
Ackerman Wheel Co. 
Mott Wheel Works 
National Wire Wheel Works 
Wire Wheel Corporation @ 
America. 
WIRE 
American Steel and Wire Ce 
—— Telephone 


Electric Cable Co. 
Roebling’s, John A., Sons 
Simplex Wire and Cable Ce. 
WIRELESS 
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Remarkable photograph of 7 
a@ Canadian aviator flying 
against the clouds, taken’ 
from another airplane at « 

a Canadian aviation 

camp. 











The Aircraft of the Nati 


are Valsparred! 


In American aviation camps 
and all over Europe Valspar 
has made good as the one reli- 
able Airplane Varnish. 


It was only natural that the 
qualities that 
have made Val- 
spar the world’s | 
standard yacht 2 
and boat var- 
nish should have led to its 
adoption for the even more rig- 
orous demands of air-service. 






To withstand the varnish- 
destroying effects of flying 
through the air at speeds up to 
150 miles per hour, driving 
through clouds, skimming over 
water, landing in snow, mud, 
and slush of every kind—de- 
mands power of resistance such 


VALENTINE'S 


The Varnish That Won't Turn White 


as no other varnish is able to 
furnish. 


The durability, elasticity, 
and waterproofness of Valspar 
combined with its wonderful 
quick - drying 
properties make 
it the supreme 
varnish for this 


work. 
We have been in close touch 
with the airplane situation 


from the very beginning. This 
experience is placed at your 
service through our Airplane 
Service Department which has 
prepared a valuable book on 
this subject. 

A copy of this book will be sent on 
request to your purchasing agent and 


the superintendent of your finishing 
department. 


VALENTINE & COMPANY, 456 Fourth Avenue, N. Y. 


ESTABLISHED 1832—Largest Manufacturers of High-grade Varnishes in the World 


New York Chicago Boston TRADE 


NRNISHES 


Toronto London Amsterdam 


W.P. FULLER & CO., Agents for the Pacific Coast: San Francisco and Principal Pacific Coast Cities 


Photo International Film Service 


ons 





We are Contractors to 


the United States Army 
and Navy, 
the British Admiralty 
and Royal Flying Corps, 
the Dutch and Spanish 
Governments 














Valentine Products 
used by the world’s 
leading airplane- 
makers include: 
Valspar Varnish 
Valspar Olive-Drab 
Enamel 
Valspar Black Enamel 
Valspar Filler (Wood) 
Valspar Primer (Metal) 
Valspar Primer (Wood) 
Valspar Khaki Enamel 
Valspar Aluminum Paint 
Dipping, spraying, and 
brushing coatings of 
all kinds 
Quick Drying Insignia 
Colors 
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“AUTO PARTS” 
NICKEL STEELS. 


The Standard Quality Steel . 


Conforming To S:A*E Specifications 


*'Aulomobiles-Tractors-A eroplanes 
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